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APYRRTISING Packs 


HOW LINK-GRATE OPERATES 


UPWARD 

DOWNWARD 

BACKWARD 

FoRwarD 

RETORT 
GRATES DOWN —tuel bed cracks— GRATES UP—opens up fuel bed 
— limits size of clinker formation. lets air through—promotes combustion 
—keeps grates cool. 


Red and black bars above show grate positions in two extremes. 
This up-and-down to-and-fro motion keeps fuel bed agitated 
and supplied with air, keeps grates cool and prevents large 
clinker formation. Saves on coal and on maintenance. 
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LERT to what is happening in Europe, the American 

people are setting out to strengthen their defenses 

against aggression from any quarter. Already the govern- 
ment has laid down an initial program to that end. 


The surest defense against aggression is the ability to 
resist it. If we are known to be well prepared we may 
avert attack, If we cannot avert it we shall be armed against 


it. But preparedness against war means preparedness to 
wage war. 


And modern war is an industry. Like every other indus- 
try, it is a matter of men, materials and machines. Fighting 
men must be skilled workers, trained to use an arsenal of 
special tools and equipment that are just as diversified and 
just as essential to success as those of any other industry. 


The plant, supplies and personnel of war must rival in 
efficiency those of any peacetime industry. For the stakes of 
success or failure in war are not paid in money profits or 
losses: they are paid in the lives and property of the people, 
in the security — perhaps the survival — of a nation. 


* * * 


Sound national defense calls first for a comprehensive 
program, carefully planned to back up a clear-cut policy as 
to what we expect to defend, Next comes the appropriation 
of funds to realize that program. These first steps are vital: 
they are up to government. 


Then program and appropriations must be translated into 
performance, Native raw materials must be produced, pro- 
cessed and stored. Our meager supplies of strategic materials 
of foreign origin must be built up until we have accumu- 
lated ample stockpiles against the use and wastage of active 
war. And most urgent, because it is most complicated, raw 
materials must be manufactured into the innumerable items 
required to equip the modern army. 


We of McGraw-Hill, living with American industry as 
we do, are keenly aware of the effort that will be required 
to produce the materials and equipment now needed to 
modernize our national armament. 


Tanks and anti-tank guns, airplanes and anti-aircraft 
guns, machine guns and automatic rifles, trucks and tractors, 
destroyers and supply ships—these are but a few items 
from the endless inventory of military and naval equipment 
that we must produce by scores, hundreds and thousands, 
even to arm an Initial Protective Force, behind which we 
might rally- our national resources for decisive effort. 


Obviously the army and navy must count on American 
industry for an ample and continuous supply of this equip- 
ment, and industry must organize to produce it in vast 
quantities. This means the construction and adaptation of 
manufacturing, transportation and storage facilities, the or- 
ganization of competent executive and technical staffs, the 
training of skilled craftsmen in numbers adequate to main- 
tain exacting production schedules, All this, in itself, is an 
industrial organization problem of the first magnitude, but 
upon it is imposed still another and vital specification — 
sustained speed. 


For time is the all-essential ingredient of modern war. It 
cannot be bought with any appropriation, however great; 
once lost, it cannot be recaptured; we must make effective 
use of it while we still have it. And at this juncture we have 
none to waste in fumbling, jockeying or experiment. 


* * * 


Two courses are open to carry out such a program. 


1. We might adopt the totalitarian plan of nationalizing 
industry, conscripting the wealth and labor of all, and sup- 
pressing the normal incentives and management of industry 
in favor of the authority and control of government officials. 


2. Or we can stick to the American way of achieving 


national unity and efficiency by intelligent cooperation be- 
tween industry, labor and government, 


There are those to whom the first will appeal as being 
the more direct, But I am convinced that most Americans 
will insist that the job be done in the American way. And in 
this preference the President, speaking for government, al- 
ready has indicated his concurrence. 


: 
: 
a 
~ 
7 
t 
i 
3 
Mh 
| 


But effective cooperation in so complex and unfamiliar a 
task demands the utmost of mutual understanding and con- 
fidence from all concerned. Confusion of purpose and con- 
flict of opinion are bound to arise — have, indeed, already 
arisen. Needs and capacities in many fields must be recon- 
ciled, relative priorities for various products must be de- 
termined, specific parts of the whole program must be 
allocated, supervised and coordinated with other parts. 
Government officials, smarting under the whip of urgency, 
must render quick decisions on highly technical matters, 
while industrial executives, masters of their own operating 
technique, must adapt themselves to arbitrary and unfamiliar 
requirements. 


Under such conditions, many problems will arise that 
must be worked out between the men of industry and those 
of government. Some of them will be the more acute be- 
cause of the restrictions under which industry has had to 
work during recent years—restrictions that have curbed not 
only the expansion of plant capacity, but also the develop- 
ment of improved processes and the supply of skilled 
workers, Now, from this sag in our industrial growth, many 
departments of industry must undertake an overnight ex. 
pansion of capacity to meet the exacting time schedules of 
national defense. So industry must look to government for 
the cooperation that will enable it to expand its facilities 
promptly and yet write off in reasonable time its heavy 
emergency investments. 


* * * 


If we are to deal wisely with these situations, and many 
more we cannot now foresee, everyone engaged in any part 
of the defense effort must be willing and able at all times 
to get a fair understanding of the problems of the others. 
To help maintain such an understanding McGraw-Hill 1s 
peculiarly fitted. 


1. By the organized exchange of views and information 
among our 24 papers, we can help to coordinate the think- 
ing and practice of the 1,000,000 executives, technicians 
and operating men who are their readers, in matters that 
have to do with their part in the defense project. 


2. Through constant contact with government agencies 
and the men of industry, our papers can interpret to in- 
dustry the needs and policies of government and to govern- 
ment the problems and requirements of industry. 


3. For the men of industry, each of our papers will 
expand its regular service as a clearing house of technical 
and operating data, with special reference to the needs of 
plants that are producing defense materials and equipment. 


To forward these objectives we have set up within our 


company a National Defense Editorial Board. It is com- 
posed of the chief editors of our publications that serve 
the functions and industries that are of key importance to 
the defense effort. Made up of men intimately familiar with 
the personnel and practice of their industries, this board 
will stimulate and supervise the activities of McGraw-Hill 
papers insofar as they can contribute to the defense effort. 
It will outline basic editorial themes, directed to the for- 
warding of that project, to be adapted by each paper to the 
special needs of its specific field. 


The board will keep close touch with industrial execu- 
tives and technicians so as to keep abreast of new problems 
as they arise. It will maintain contact also with government 
defense agencies and keep our editors posted as to govern- 
ment objectives, plans and problems. Thus it will function 
as a link between the several governmental defense agencies 
and the McGraw-Hill editorial organization, and so help 
each editorial staff to develop a program best suited to the 
special problems of its industry. 


* * * 


In thus undertaking our part in an extraordinary indus- 
trial effort, we shall not neglect the normal concerns of 
American industry. So far as may be consistent with the 
paramount needs of national defense, production and dis- 
tribution of the goods and services normally consumed by 
the American people must go on. The effort to mobilize 
industry for the national defense must be, in large measure, 
an additional job and an added burden. 


That burden is within the capacity of the American 
people. But it will not be light. And if industry is to carry 
successfully its heavy share of that burden, it needs the full 
cooperation of every industrial function. 


For more than seventy-five years, through peace and 
war, McGraw-Hill publications have served to interpret be- 
tween the various departments of industry and between in- 
dustry and the American people. Today, as we face these new 
problems, there is a new and urgent need for interpretation 
between the industries we serve and the government to 
which we all bear allegiance. It is fitting that McGraw-Hill 
should undertake this effort. To it I pledge every resource 
of our organization. 


President, McGraw-Hill Publishing Company, Inc. 


This message is appearing ee all McGraw-Hill industrial and business publications, 
reaching over a million readers. 
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No MATTER HOW MUCH imagination you have, read- 
ing a mail-order catalog doesn’t pack the same 
punch as stepping up to the counter to try the feel 
of a 6-0z fly rod. In a busy world we can’t get 
along without short cuts like the catalog, but it 
takes a few minutes actual contact with fly rod, 
Stillson wrench, or whatever you’re interested in 
buying, to put life into the factual printed pages. 

In a way, Power’s annual listing of oil- and 
gas-engine installations resembles the mail-order 
bible; mighty handy to have around, full of useful 
information. But, like all lists, it lacks the “feel” 
that comes from sticking your nose into a plant’s 
innards, the grasp of practical details that comes 
from chinning with the man on the job. 

Not being able to finance a sort of Cook’s tour 
around typical new oil- and gas-engine plants for 
all Power readers, we did the practical thing. 
We put on our hat, grabbed a notebook and camera 
and hit the rails, figuring that if you couldn’t get to 
the plants, we could bring them to you. Now, some 
3000 miles and three weeks later, we bring you a 
living picture of diesel and gas engines on the job 
—eleven different jobs, to be exact. 


VERSATILITY—The following 15 pages show how oil and 
gas engines handle industry’s varied power problems 


What does the picture show, now that we’ve got 
it? For one thing, it gives concrete evidence of 
the versatility of diesel and gas: engines, of their 
suitability for many specialized power jobs aside 
from the more or less common one of driving a 
generator. Thus direct engine drive becomes al- 
most standard for cotton ginning, pipeline or 
water pumping, and preferred for refrigeration. 

High thermal efficiency and relatively low first 
cost give internal-combustion engines first call in 
small municipal plants and in many buildings, 
institutions, and industrial plants where these char- 
acteristics answer heat-balance problems of long 
standing. Ability to burn a waste product puts 
gas engines in sewage-treatment plants; quick 
starting and low standby cost make oil and gas 
power ideal for emergency service. 

This doesn’t exhaust the list by a long shot. 
We’ve just rounded up the most common internal- 
combustion engine applications, showing the how 
and the why. Every day oil and gas power proves 
itself in new fields, by bringing higher standards 
of performance and lower investment and operat- 
ing costs. Will it answer your power problem? 
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MUNICIPA 


This 1660-hp. gas-fired diesel: at Lubbotk, Texas, was first of ite kind. It saved 


33% over oil-fired units in the same 


nt, taking advan of low-price gas. 


>In MANY Parts of the country, oil 
and gas engines earn their way on 
diverse water pumping assignments, 
for water utilities, for irrigation proj- 
ects, and in emergency plants for 
storm-water and flood control. At Oak- 
ville, Iowa, diesels serve the Louisa- 
Des Moines County Drainage District 
No. 4, and in many ways this installa- 
tion represents general practice. 

This farmers-cooperative organiza- 
tion serves a 45,000-acre rain shed. 
Drainage from this area and seepage 
from 20 miles of river front on the 
Mississippi and Iowa Rivers finds its 
way into a 250-acre lake from which 
the plant’s two 50-in. centrifugal 
pumps lift it into the Mississippi 
against an average static head of 4 ft. 
About 30 years old, these pumps were 
originally driven by steam engines but 
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gradual loss of efficiency and lack of 
adequate boiler capacity forced re- 
placement. The first diesel, a Worth- 
ington, went into service in 1938 and 
the second, a Fairbanks-Morse, in 1940. 
Installation of both units was handled 
by the plant staff and a group of CCC 
men directed by H E Berger, camp 
supt, and Sam Emery, foreman. 

The 4-cycle, 5-cyl, 10.75 x 14.5-in., 
400-rpm, 250-hp Worthington engine 
drives its pump through an Allis- 
Chalmers multiple V-belt and also 
drives, by V-belt, a 2-kw generator for 
plant lighting. The new Fairbanks- 
Morse, 2-cycle, crankcase-scavenging, 
6-cyl, 10 x 12.5-in., 400-rpm, 240-hp 
engine drives its pump through a Wor- 
thington multiple V-belt. Engine speed, 
on both units, is varied from 320 to 
400 rpm to give pump speed of 115 to 


> THIS YEAR’S DIESEL LIst shows that 
more than half of all engines over 200 
hp went into municipal plants; similar 
ratios mark lists of past years. More 
plainly than words this tells the impor- 
tant role played by internal-combustion 
engines in municipal power generation. 
Diesels offer advantages to the small- 
community plant; not only does the 
diesel boast highest thermal efficiency 
but even more important, its thermal 
efficiency does not suffer materially as 
the size of the plant decreases. So even 
though diesel fuel usually costs more 
than coal or boiler oil, the economics 
point to the diesel for small plants. 
Although plant investment costs defy 
accurate comparison because of local 
variations, the facts seem to show that 
diesel plants can be built more cheaply 
than steam for capacities under 5000 
kw. Again the advantage of the diesel 
increases as plant size goes down, 
making it a more or less obvious choice 
for the small community. An analysis 
of costs for plants of less than 10,000 
kw appeared in Power, Sept., 1938. 
Because of similarity of purpose, 
municipal diesel plants conform more 
closely to pattern than do industrial 
applications. The typical plant houses 


140 rpm. A Woodward governor con- 
trols the Worthington, a Pickering the 
Fairbanks-Morse. 

Each engine drives, by V-belt, two 
circulating pumps, mounted on a com- 
mon shaft. One pump handles circula- 
tion in the closed jacket circuit; the 
other pumps raw water from the lake 
through  water-to-water heat ex- 
changer, discharging back to the lake 
after cooling the jacket water. A 
Griscom-Russell exchanger serves the 
Worthington engine and a Schutte & 
Koerting the Fairbanks-Morse. 


Engine Accessories 


American air filters protect the in- 
takes on each engine; the Worthington 
draws air from outside the plant, while 
the Fairbanks-Morse takes its air from 
the engine room. The isolated location 
of the plant eliminates need for ex- 
haust mufflers. Alnor selective pyrome- 
ters check exhaust temperatures. 

Fuel oil comes to the plant by truck 
and is stored in a 12,000-gal outdoor 
storage tank. Strainers on the engines 
protect against foreign particles in the 
fuel supply. The lubricating-oil system 
on each engine includes Purolators; 
consideration is now being given to 
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several large engines running at 
225-400 rpm. Careful attention to archi- 
tecture and to silencing help the plants 
fit into the community background. De- 
signers and operators constantly search 
for ways of increasing economy and 
reliability of operation, so these plants 
make use of modern accessories and 
maintenance. Since the normal munici- 
pal has little use for waste heat beyond 
plant heating, no extensive expenditure 
on recovery equipment is justified, but 
a good number of plants salvage part 
of the rejected Btu’s. Virtually all 
modern plants use double-circuit cool- 
ing; whether or not spray ponds or cool- 
ing towers are employed depends on 
availability and cost of cooling water. 
Frequently diesels offer the best 
method of modernizing or expanding an 
existing municipal plant or can be 
teamed with other prime movers to pro- 
vide better operating conditions. At 
Hillsdale, Michigan, a 6-cyl, 21 x 29-in., 
225-rpm, 2-cycle, 2250-hp Nordberg 
diesel (see cover) went into a steam 
plant with a 50-year history, and a simi- 
lar engine will handle future expansion. 
The Woodward-governor-equipped die- 
sel drives a 1500-kw Allis-Chalmers fly- 


wheel generator operated in_ parallel 


adding an oil reclaimer. Pittsburgh 
meters on each engine-supply line give 
a record of fuel-oil consumption. 
Other plant auxiliaries include a 
Worthington starting-air compressor 
driven by a Novo gasoline engine, and 
a Nash vacuum pump for priming, con- 
nected to a Continental gasoline engine. 
Drainage plants of this kind, scat- 
tered along the river, are run by farmer- 
cooperative organizations but are under 
government supervision. Operators must 
keep accurate records of river stage, 
rain fall, fuel-oil and gasoline, and 
maintenance costs. Total cost of opera- 
tion is expressed in terms of cents per 
acre-foot of water handled, to permit 
comparison of the performance of 
different plants. Installation of diesels 
at the No. 4 plant brought costs down 
from about 40 cents an acre-foot to 
16.1, the best record in the Rock Island 
district. Average for other diesel plants 
runs about 20 cents per acre-foot, rang- 
ing up to 30 cents for steam and about 
40 cents for electric drive using pur- 
chased power. These figures are, of 
course, only averages, and the perform- 
ance depends to a great degree on the 
amount of water pumped. However, 
they show the suitability of the diesel 
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with the turbine-driven generators. De- 
signed to handle heavy oil, provision 
is made to start the engine on light oil; 
jacket water heats oil storage tanks and 
heavy-oil compartment on the engine. 
A small lake near the plant furnishes 
condensing water for the turbines and 
cooling water for the diesel. A double 
circuit with heat exchanger is used. In 
winter, jacket water will flow through 
cast-iron radiation to heat the plant. 
The Sturgis, Michigan, plant de- 
scribed in Power, May, 1940, illustrates 
diesels in combination with hydro. 


Fuels for Municipals 


Fuel used in municipal diesels de- 
pends largely on local market condi- 
tions. To take full advantage of price 
fluctuations in areas where both oil and 
gas are available at competitive prices, 
many municipals provide for a quick 
change from one to the other by install- 
ing convertible engines or the new “gas- 
diesels”. In the latter, gas is burned on 
the full diesel cycle, with some pilot oil 
to stabilize ignition. Experience at Lub- 
bock, Texas, outstanding municipal 
application of these engines, shows 
them easier and cheaper to operate and 
maintain than diesel oil engines of the 


to a steady-load application where lack 
of possibilities for waste-heat  utiliza- 
tion puts a premium on _ prime-mover 
efficiency. At the No. 4 plant, recent 
establishment of a 9-foot channel in the 
Mississippi increased the pumping load 
so that engines run steadily for practi- 
cally the entire week. 

The Louisa-Des Moines County 
Drainage District No. 4 plant is under 


same make, and sensitive to load 
changes. In this particular plant, opera- 
tion on gas saved about 33% over oil. 
Since the original installation in 1936, 
others have gone into service in the 
Southwest and this year’s list shows an- 
other unit for Lubbock—an 8-cyl, 21 x 
29-in., 225-rpm, 3200-hp Nordberg. 

Where only oil is available, many 
municipals save by use of engines able 
to handle heavier grades, often pur- 
chasable at extremely low prices. This 
kind of buying is one of the reasons 
behind the unusual record of the Ponca 
City, Okla., plant, where for 10 years, 
four 1250-hp air-injection engines have 
burned oil ranging in price from 0.95 
to 1.81 cents per gal. Average perform- 
ance on this fuel runs 10 kwhr per gal. 
of fuel oil and 2250 per gal. of lube oil, 
with maintenance at % mill per kwhr. 
Data on this 10-year record will be 
found in Power, May, 1938. 

For performance and descriptive data 
on other typical municipal plants, see 
“Diesel-Powered Community,” Power, 
Jan, 1937; “Power for Navajos.” Aug, 
1937; “Gas-Fired Diesel.” Sept. 1937; 
“Municipal Chooses Convertible En- 
gines,” Sept, 1939; “Hawkeye Horse- 
power,” March, 1937. 


the supervision of Fred Enz; Ed Yotter 
is chairman of the board. Stanley Engi- 
neering Co, Muscatine, lowa, was con- 
sulting engineer for the addition. 

For data on application of oil- and 
gas-engines to other water-pumping 
jobs, see “Gas-Engines Take on a New 
Job,” Power, April, 1940; “Pumps 
Against the River,” Oct, 1939; “Diesel- 
Pumping Bay-State Water,” Feb, 1938. 


These diesel-driven pumps at the Louisa-Des Moines County Drainage 
District No. 4 show lowest average power cost in Rock Island area 
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> THe Coatep Paper Co, 
Appleton, Wis., found a diesel to be 
an economical way to meet growth in 
electrical load that had outstripped 
demand for steam. At this plant, paper, 
bought from other mills, is finished with 
a glaze or colored coating. The only 
steam needed for the process goes to 
hot-water heating and drying. 

The original plant consisted of a 
4120-sq-ft Kidwell boiler and a 4400- 
sq-ft B&W, fired by Combustion Type 
E stokers, supplying steam to a 20x32- 
in. Nordberg poppet-valve steam en- 
gine. This unit ran at 4-5 Ib back- 
pressure, furnishing steam for build- 
ing heating, for heating mill water and 
for drying. Part of the load increase 
was met by stepping up boiler pressure 
and superheat (to 180-195 lb, and 125 
F superheat). This increased engine 
capacity from 450 hp to about 600 hp. 


In 1936, an Allis-Chalmers condens- 
ing turbine was installed, driving a 
150-kw generator through a 5000/1200- 
rpm Falk reducing gear. Cold water 
from a deepwell supplies the condens- 
er. This addition helped but in a 
short time more electrical capacity was 
needed. Choice simmered down to 
building a new boiler house and adding 
another turbine, or buying a large 
diesel. From several angles, the latter 
proved the best bet. By avoiding ex- 
tensive boiler-house alterations, it kept 
first cost down; and since delivered 
cost of fuel is high, the diesel offered 
greater operating economy for straight 
power generation. 

The new unit, a 16.5x24.5-in., 5-cyl, 
257-rpm, 625-hp, Busch-Sulzer engine, 
drives a General Electric generator 
and, through a Morse drive, an exciter. 
A Woodward governor controls fre- 


quency and a Curtis compressor with 
Crocker-Wheeler motor provides start- 
ing air. An addition to the power 
house building houses the engine, ac- 
cessories, and new GE switchgear. 

A Viking pump, driven by Crocker- 
Wheeler motor, transfers oil from tank 
cars to three 10,500-gal underground 
tanks, and a smaller similar unit pumps 
from tanks through a Sentinel filter 
to the day tank. Oil flows from the 
day tank through a twin strainer and 
through a Purolator unit, to the en- 
gine. Another Purolator unit keeps 
lube-oil clean and a Hilco oil reclaim- 
er is installed. A Nathan lubricator 
supplies cylinder-wall feed. 


Waste-Heat Recovery 


An American air filter, mounted out- 
side the building, cleans intake air. 
Exhaust gas passes directly into a Fos- 
ter Wheeler waste-heat boiler and then 
out a tall vent pipe. Since engine load 
is variable, a constant supply of mill 
water passes through the waste-heat 
boiler to pick up all heat available, and 
then goes to an exhaust-steam heater 
to be raised to the desired final tem- 
perature. An Alnor pyrometer checks 
diesel exhaust temperatures. 

This mill water comes from the same 


P When ice was made from distilled 
water, steam represented the logical 
source of power. Development of raw- 
water ice making, now almost universal, 
eliminated the need for steam and gave 
the edge to other prime movers. For 
a time, electric-motor drive, using cen- 
tral-station power, held sway, but in 
recent years oil and gas power has 
come to the front, particularly in the 
smaller plants. The reasoning behind 
the installation of a diesel at the W E 
Hoffman Ice Co, Harrisburg, Pa., is 
typical. 

When William Mundhenke, with 
wide experience in operating ice plants, 
took over this 10-year-old enterprise, 
he realized that production costs must 
come down to meet today’s competitive 
conditions. The 9x9-in. York compres- 
sor was then driven by a synchronous 
motor, and electric power represented 
a major item of cost. 

As is common, the plant enjoyed a 
low off-peak rate (about $0.015 per 
kwhr), but current consumed during 
daytime hours (7:00 AM to 7:00 PM) 
came under a different rate, costing 
about $0.04 per kwhr. To get full 
advantage of the low off-peak rate 
meant working a night shift to handle 
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well that supplies circulating water for 
the condenser, but all mill water is 
softened in a Permutit zeolite unit and 
stored in two 40,000-gal underground 
tanks. Jacket-water is drawn from the 
same tank as the water going to the 
exhaust-gas heater, and after circulat- 
ing through the jackets returns to the 
tank. In case water to the jackets 
runs higher than 110-F, as is likely in 
the summer, a Marley atmospheric 
cooling tower will provide cooling effect. 

Normally, the diesel and steam en- 
gine divide the load so that there is 
enough exhaust steam for process pur- 
poses. With either of these large units 
out of service, the turbine comes into 
action, but only provides enough cap- 
acity to carry the plant on restricted 
operation. The engine has only seen 
three weeks service, so no savings rec- 
ord is available. However, Marin Phil- 
lips, power engineer, is pleased with 
the showing made in short economy 
tests. 

Other large-scale industrial applica- 
tions of oil and gas power were de- 
scribed in these Power articles: “A 
Gas-Engine Steam Generator,” Nov, 
1937; “Macy’s Installs Another Diesel,” 
Aug, 1937; “New Diesel Plant, New 
Cooling Method,” July, 1938. 


the bulk of the freezing, and in summer, 
with full 24-hr operation, a major part 
of the load fell unavoidably in the high- 
cost brackets. Under these conditions, 
power costs ran about $0.90-1.00 a ton. 
To reduce costs, Mundhenke bought 
a diesel, which was installed in January 
of this year. By being able to control 
hours of operation, the plant can be 
run on an 8-hr-day basis all winter, 
saving a night shift during about six 
months of the year. Burning No. 4 
oil, at 6.5 to 7 cents per gal, he expects 
to cut his power costs to 40-50 cents 
per ton of ice, or roughly in half. On 
this basis, the engine installation will 
pay for itself in 3 to 5 years,. depend- 
ing on the volume of ice production. 
Although a conversion, the installa- 
tion represents typical ice-plant diesel 
practice. The bulk of the load is the 
compressor and, since reciprocating- 
compressor speeds closely match aver- 
age diesel-engine rpm’s, direct drive is 
customary. In addition to this load, the 
engine must supply power for lights 
and auxiliary motors. It is common 
practice to belt or direct-connect a 
generator to the engine for such serv- 
ice. In this case, the existing syn- 
chronous motor was utilized. Utility 
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service supplies current for lighting 
when the engine is shut down. 

The new 3-cyl, 10x13-in., 300-rpm, 
96-hp Atlas-Imperial engine drives the 
synchronous generator and the com- 
pressor directly, with a Fasts flexible 
coupling between generator and com- 


pressor. Intake air comes from the 
engine room, through a Vortox filter, 
and exhaust passes out through the 
roof, with a Maxim silencer to muffle 
the noise. An Alnor pyrometer checks 
cylinder exhaust temperatures, and a 
gasoline-engine-driven Atlas compressor 
supplies starting air. 
Oil Handling 

A temporary 200-gal tank handled 
small winter needs adequately but by 
summer a 5000-gal underground tank 
will have been installed. Strainers in 
the 15-gal day tank and on-the engine 
keep fuel oil free from impurities. In 
addition to the Purolators mounted on 
the engine, a reclaimer will be installed 
to remove sludge and oxidized carbon 
from the lube oil. With this arrange- 
ment and with careful operation, Mund- 
henke believes lube-oil costs can be 
brought down to 1.5 cents per ton of 
ice (a good figure), and heavy mainte- 


nance postponed almost indefinitely. 

Installing a diesel in an ice-plant 
usually involves little or no additional 
equipment for jacket-water cooling, 
since the engine can be tied into the 
existing condensing-water system. In 
this plant, water from the vertical 
shell-and-tube condensers reaches the 


‘engine at about 80-90 F, leaving at 


about 120 F. The existing spray pond 
on the plant roof has ample capacity 
to handle the extra heat load imposed 
by the diesel, and condenser pressure 
has not increased noticeably. 

This 25-ton plant typifies the many 
small ice plants where direct diesel- or 
gas-engine drive pays dividends. Larg- 
er plants will differ only in that more 
elaborate equipment is justified. Oil 
and gas engines also find wide use 
as direct drives for compressors and in 
other plants where refrigeration or air 
conditioning is required. The follow- 
ing articles in Power show typical ap- 
plications: “No Btu’s Lost in Diesel- 
ized Dairy,” Jan, 1940; “Sears Condi- 
tions with Gas,” Oct, 1937: “Double- 
Duty Gas Engines at Knudsen Cream- 
ery,’ Oct, 1939; “Crankless Diesels 
for Ice Plants,” Feb, 1937; “Gas Makes 
Ice in Dallas,” Dee, 1937, 
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P SUCCESS IN OPERATING an engine on 
sewage gas at Charlotte, N. C., in 1928, 
first American installation, opened a 
new field of usefulness for gas power. 
Burning a waste product to make cheap 
power lowered the cost of sewage dis- 
posal and so helped pave the way for 
the recent widespread adoption of sci- 


entific sewage treatment in communi- 


ties all over the country. Gas-engine 
power units fit the picture particularly 
well in small plants such as that at 
Davenport, Lowa. 

Here, a primary sedimentation sys- 
tem is used (see Power, April, 1939, 
for a description of the more compli- 
cated activated-sludge aeration process 
at Tallmans Island, N. Y.). Raw sew- 
age goes first to a comminutor which 
reduces size of particles, and then is 
pumped to a grit chamber where inor- 
ganic solids are 1emoved. From there. 
sewage goes to three settling tanks 
where it stands from 1% to 3 hours, 
depending on the flow, which varies 
from 15 mgd to 4 mgd. Here the 
solid organic material settles out, and 
the highly dilute liquor flows out 
into the river. Other pumps force the 
sludge into digestion chambers where, 
at a temperature of about 85 F, the 
organic materials ferment to form sew- 
age gas. The sludge that remains is 
pumped to a mechanical filter or to 


At. Cheney, 


these 900-rpm Sterling butane engines drive, 
through 4:1 speed inereasers, 4stage pumps (on other side of partition) 


At Davenport, Lowa, this 75-hp, 6cyl, 7220¢pm Climax engine converts sew- 


outdoor drying fields and can be sold as 
fertilizer or used as light fill. 

The gas formed runs about two-thirds 
methane and one-third CO., with traces 


‘age gas into useful power; 4 similar unit drives the main sewage pump 


of oxygen and illuminants. At Daven- 
port, the heating value averages 700 
Btu per cu ft. A 4-in. main carries 
the gas to the main control building. 


P As PIPELINES SPREAD across the coun- 
try, carrying oil, natural gas, gasoline 
and other products to points of con- 
sumption, more and more internal-com- 
bustion engines have gone into service 
along the lines, driving the pumps so 
necessary to these operations. 

Until 10 years ago, standard prac- 
tice involved slow-speed diesels and 
reciprocating pumps. Before the first 
gasoline pipeline pump was built, a 
few centrifugal pumps (running first 
at 1800 rpm and later at 3600) had 
been tried on crude-oil lines to reduce 
investment cost. This meant gearing 
between slow-speed engine and _ high- 
speed pump. 

When the Phillips Petroleum Co 
started to design a long gasoline line, 
the major problem was to hold down 
leakage and evaporation losses. The 
answer was use of centrifugal pumps 
on a closed system in which all sta- 
tions were boosters and in which it was 
unnecessary to run gasoline out into 
tanks at each station. 

Aiming at high efficiency and low 
investment, designers checked the pos- 
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Since gas generation and gas consump- 
tion do not always match, a surge tank 
floating on the gas line and a spherical 
gas holder are provided. If pressure in 
the surge tank builds up to 4-in. H.O, 
indicating excess supply, an automatic 
switch starts up a compressor which 
pumps gas into the holder. When 
surge-tank pressure drops to 3 in., the 
compressor stops. Gas can be stored 
in the holder until 48 lb per sq in. 
pressure is reached, at which point the 
sphere holds 58,000 cu ft. Any excess 
over what can be used and what can be 
stored passes to a waste-gas burner. 

Gas from the digester goes to a 4-in. 
header, in the main control building, 
which supplies the two engines and a 
gas-fired boiler. If rate of generation 
falls below rate of use, so that pressure 
in the gas line to the header drops 
below 2 in., gas flows into the system 
from the holder, through a pressure- 
regulating station. A natural-gas line, 
from the city system, ties into the 
header, for use when no sewage gas 
is generated. Meters measure sewage 
gas used and wasted, and city gas. 

The biggest power load in a plant of 
this type is the main sewage pump; in 
this case a single 75-hp, 6-cyl, 720- 
rpm Climax engine drives the pump 
directly. Another similar engine drives 
a Fairbanks Morse shunt-wound genera- 


sibility of using the cheaper and sim- 
pler gas engine, as gas fields and pipe- 
lines are numerous in the West. Every- 
thing pointed to high-speed engines to 
reduce the step-up ratio in the gearing 
and so bring down cost. The Sterling 
Viking engine, running at 900 rpm, met 
the need for a reliable high-speed prime 
mover to burn natural gas or butane. 
The Phillips station at Cheney, Kan- 
sas, is typical. Three 8-cyl, 8x9-in., 900- 
rpm, 400-hp Sterling engines are direct- 
connected to 4:1 speed increasers, the 
high-speed shafts of which direct-con- 
nect, in turn, to 3600-rpm, 4-stage pipe- 
line pumps. The line handles approxi- 
mately 40,000 barrels per day of gaso- 
line (refinery and natural) and butane. 
Fuel (butane) for the engines is taken 
from the line at intervals and stored at 
the plant, or natural gas is purchased. 
Two battery-powered electric start- 
ers on each engine can bring the entire 
unit (engine, gear and pump) up to 
speed. The starting batteries supply 
a dual ignition system that includes 
two distributors, two interruptors and 
four sparkplugs per cylinder. This in- 


POWER, June, 1940 


tor supplying power for auxiliaries and 
lights. Central-station power service 
handles minimum needs when the sew- 
age engines are shutdown. 

Each engine has a piston speed of 
840 fpm and rated BMEP of 70 lb. 
Guaranteed fuel consumption at full 
load is 10,000 Btu per bhp hr; this 
rises to 11,000 Btu at 34 load and 
13,000 at % load. Each unit has a 
Peerless governor and American-Bosch 
magneto system. An Ensign dry filter 
removes foreign matter from the gas 
supply, but operation shows this gas 
to be clean and free from’ corrosive 
constituents such as H.S. Each engine 
also carries a filter for lube oil; with- 
out other means of treatment, consump- 
tion runs about 3000 rated hp hrs per 
gal. An Air Maze filter protects the 
air intake and Maxim silencers muffle 
exhaust. Engines are equipped for 
electric starting. 


Heat Recovery 


Recovery of jacket-water and exhaust 
heat supplies most of the Btu’s needed 
for keeping the digestion tanks at 
about 85 F, the best temperature for 
fermentation. A closed jacket system 
with built-in pumps circulates dis- 
tilled water to keep jackets scale- 
free. Water in this circuit leaves the 
jackets at about 158 F and picks up 


sures better firing and decreases shut- 
down time due to dirty sparkplugs or 
ignition trouble. Four carburetors give 
proper fuel distribution and keep con- 
sumption to a minimum. The engines 
operate at piston speeds of 1350 fpm 
with BMEP of 73 lb per sq in., and 
have run successfully with BMEP’s as 
high as 95 lb per sq in. 


Engine Mounting 


A continuous concrete slab supports 
engine, gear and pump. The latter 
two are mounted on a common bed- 
plate with a flexible coupling connect- 
ing their shafts. A resilient coupling 
connects engine stub shaft and gear. 
Critical vibrations are eliminated in the 
range from 700 to 1000 rpm and oper- 
ators can run any unit at various speeds 
to maintain correct suction and dis- 
charge pressures. 

Generators V-belted to engine shafts 
and a small engine-driven auxiliary 
generator supply power for auxiliary 
pumps and lighting. Each engine has 
its own lubricating system, consisting 
of a scavenging pump taking oil from 


additional heat in an exhaust-gas ex- 
changer before entering a _ water-to- 
water exchanger at about 169 F. Two 
Fairbanks Morse circulating pumps used 
alternately force return water from the 
digesters through the water-to-water 
exchanger. There the water picks up 
enough heat to raise temperature from 
about 90 F to 120 F. Jacket water re- 
turns at about 140 F. 

The sewage-gas-fired boiler supplies 
180-F water for building heating and 
serves as standby in case engine waste 
heat isn’t adequate to keep water flow- 
ing to the digesters at 120 F. Thermo- 
static 3-way valves take care of this 
automatically, and also bypass part of 
the hot-water to the sewer and admit 
cold city water, if water temperature 
to the digesters exceeds 122 F. This 
system takes care of variations in digest- 
er heating requirements due to seasonal 
fluctuations and to differences in amount 
of sludge pumped to digesters. 

Under normal conditions, sewage gas 
provides all power and heat require- 
ments of the plant, producing an im- 
portant saving in operating costs. 
Operation of the plant is in charge 
of John Strelow, superintendent, under 
the general supervision of R C Graham, 
Supt of Public Construction. Consoer, 
Townsend and Quinlan, of Chicago, 
were the consulting engineers. 


the engine base through a filter and 
back into the base. A second pump 
forces filtered oil through the complete 
engine pressure system. 

In many pipeline _ installations, 
pumped gasoline was used as engine 
coolant, being circulated through a 
large heat exchanger to cool soft water 
in the closed jacket circuit. Part of 
this water was bypassed through a 
small cooler for the gears. Such heat 
exchangers raise the temperature of 
gasoline in the pipeline by about 10 F, 
and later it seemed advisable to use 
small cooling towers. 

Installations of this kind were made 
at stations between Borger, Texas, and 
St. Louis, Mo., and on a branch to 
Kansas City. Well water in these 
plants turned out bad for cooling, al- 
though use of water softeners helped. 
The biggest aid was providing station 
buildings with complete sets of gut- 
ters. Now, rain water is piped to 
tanks, and as only a few barrels of 
makeup water per day are required, 
this storage system supplies over 90% 
of the water used in the closed system. 
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PIN OFFICE BUILDINGS and similar 
plants, the big problem is to make 
summer economy approach that of win- 
ter when use of exhaust in the heating 
system permits byproduct-power gener- 
ation. Chief Engineer Frank R Daly, of 
the Minneapolis Chamber of Commerce 
Buildings, believes the solution lies in 
combining steam and diesel. 

The Chamber of Commerce Buildings 
are the home of the Northwest grain 
trade and also the largest cash grain 
sample market in the world. The main 
building houses the home office of Gen- 
eral Mills, world’s largest millers. 
Started in 1904, the original power 
plant contained 5 hand-fired Scotch 
marine boilers, two Westinghouse ver- 
tical engines and a duplex-compound 
American Ball unit. 

Disappointing results during four 
years’ operation led to contracting for 


> THE PRESENT-DAY, highly-perfected 
cotton gin requires about 130 hp in the 
main drive and usually a small unit to 
drive a fan for unloading cotton from 
the farm wagons. In an overbuilt in- 
dustry with keen competition, the gin 
operator needs low power costs to sur- 
vive. The old slide-valve steam engines 
supplied by simple fire-tube boilers 
have almost entirely given way to elec- 
tric power and economical internal- 
combustion engines burning fuel oil, 
natural gas, distillates, or butane. 
Natural gas is preferred where avail- 
able; otherwise the choice may be a 
diesel, provided reliable fuel is to be 
had at good prices. Although a little 
more costly than other liquid fuels, 
operators favor butane for clean and 
trouble-free operation. Running with 
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purchased power, but after 10 years, 
two Erie City Iron Works Lentz pop- 
pet-valve engines (200-kw and 300-kw) 
were installed and private generation 
resumed. Adding a 400-kw Ridgeway 
compound engine in 1929 permitted 
dropping a 200-kw utility service for 
night, Sunday, and standby loads, and 
since that time the plant has been en- 
tirely on its own. The present boiler 
plant consists of the original 5 Scotch 
marine boilers (1500 sq ft each) fitted 
with Jones underfeed stokers, and a 
3000-sq-ft Scotch marine boiler fired 
by a Strong-Scott pulverizer unit. 

Use of diesels gives the answer to 
the old question of “heat balance”. The 
steam engines carry just enough load 
to supply the 2-pipe vacuum-heating 
system. Radiators in the offices are 
equivalent to an air-cooled condenser, 
and there are few days when there is 


natural gas or butane means no crank- 
case contamination or carbon deposits 
and operators report less wear of 
liners and longer intervals between ring 
replacements and overhauls. 

Butane prices range from 4.5 to 8 
cents per gal, gasoline from 5.5 to 8, 
distillates from 3.5 to 6, and fuel-oil 
about the same. Natural gas may run 
as low as 40 cents per 1000 cu ft. A 
typical operation requires 1100 cu ft 
of natural gas, 11 gal of butane, 10 gal 
of gasoline or 7 gal of diesel ail, to 
produce 100 bhp hr. 

Power cost in terms of cents per bale 
may be misleading, as consumption 
may vary from 15 kwhr per bale to 50, 
depending on the condition of the cot- 
ton and the ginning equipment, and 
since the number of bales ginned per 


less than 10-in. vacuum on the engines. 
Exhaust from the steam vacuum pump 
goes to hot-water heating tanks; part 
of the engine exhaust raises feedwater 
temperature to about 200 F. The boil- 
ers also supply some live steam (135 
lb) to tenants for cooking, etc. 

The Chamber bought its first diesel 
in 1937, a 4-cyl, 17.5x24-in., 225-rpm, 
400-hp De La Vergne. Although cylin- 
der heads are less than 6 ft from the 
building’s first working floor, no one 
complains of noise or vibration. Engine 
accessories include a Manzell lubrica- 
tor, Alnor pyrometer, Goulds lube-oil 
centrifuge, and Air Maze intake filters. 

Another engine, a 3-cyl, 12.5x15.5-in., 
400-rpm, 300-hp De La Vergne, went 
into service last year. Its foundation 
block rests on Korfund vibro-dampers 
and felt, to isolate vibration. This unit 
has a Woodward governor, a Schutte & 
Koerting oil cooler, Purolators on both 
lube- and fuel-oil circuits, and Burgess 
intake air filter. 

An ingenious arrangement recovers 
exhaust heat from both engines; gas 
from each passes into a boiler combus- 
tion chamber to generate hot water. 
Distilled water circulating through jack- 
ets and a heat exchanger, cools the 
engine. Raw well water goes through 


hour and other operating factors affect 
cost markedly. However, some diesel- 
driven plants report costs as low as 7.5 
cents per bale, while costs in plants 
using natural gas, butane, or distillate 
may run around 10-25 cents. As the sea- 
sonal cotton-gin load is not desirable 
for utilities, rates rarely get below 2.5 
cents per kwhr, making cost with elec- 
tric drive vary from 30 cents to as high 
as 75 cents or $1.00 per bale. 


Typical Power Setup 


The Yates & Crowley gin at Atlas, 
Texas, represents a typical power set- 
up. Here a 6-cyl, 6.75x7-in., 900-rpm, 
130-hp LeRoi gas engine drives a Hard- 
wicke-Etter gin with full cleaning and 
extracting equipment. The plant is in a 
small village where natural gas is not 
available, so uses butane as fuel. This 
consists of 50% butane, 30% isobutane, 
and 20% propane. It averages 93,200 
Btu per gal, and weighs about 4.7 lb 
per gal. 

Compression ratio for this fuel is 
6.5 to 1. Low-grade 65-octane gasoline, 
running about 117,220 Btu per gal, and 
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the heat exchanger to the sewer. Maxim 
silencers muffle both exhausts. 

A comparison of the first 6 months of 
the 1939-40 fiscal year with the same 
period in °36-’37, when there were no 
diesels in the plant, shows that 158,780 
additional kwhr were generated while 
fuel, labor and maintenance costs were 
all reduced. This figures to about 
$7500 for the 6 months. On this basis, 
the engines will pay out in 4 to 5 years. 


Long-Time Gains 


Improvement in operation over a long 
period is even more interesting. From 
1904 to 1939, the Chamber added 41% 
to the cubic contents of the buildings 
to be heated and lighted. A gain of 
313% in kwhr was met with 25% less 
fuel and no added labor. In 1904, a 
kwhr cost 19.4 lb of coal; in 1910, 18 
Ib; in 1920, 15.9 lb; in 1930, 9.2 Ib; 
and in 1939 it had dropped to 3.4 lb 
per kwhr. (Fuel-oil is converted to 
equivalent coal for comparative pur- 
poses, since steam engines handle the 
bulk of the load.) 

For other examples of diesel and 
steam combinations in office buildings 
see “Bank Balance,” May, 1937; “Sky- 
scraper Adds Diesel,” June, 1935; “18 
Months With Diesel,” Dec, 1936. 


about 6.15 lb per gal, could also be 
used at a compression ratio of 5.3 to 1. 
Output with butane runs about 18% 
higher than for gasoline, due to higher 
compression ratio and BMEP. 

The dry-sump engine, with water- 
cooled exhaust manifold, drives through 
a Texrope drive with Hardwicke-Etter 
idler, providing short centers, and pul- 
leys and sheaves of small diameter. 
Auxiliaries on the engine include Puro- 
lator filters for lube-oil, a Johnson 
valve to cut off fuel if lube-oil pressure 
falls, an Air-Maze intake filter, a Maxim 
silencer, and Gould  cooling-water 
pumps. The closed-circuit cooling sys- 
tem is equipped with a thermo-control 
valve and a Fenn switch connecting to 
an alarm. 

An Ensign heat exchanger utilizes hot 
water to vaporize and mix the butane; 
heat exchanger and mixing unit are 
outside the building in accordance with 
underwriter’s requirements. 

The 1940 and previous gas- and 
diesel-engine tabulations show the wide 
variety of fuels used in internal-combus- 
tion-engine drives for cotton gins. 
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This 3-cyl, 400-rpm, 300-hp engine is one of two De. La Vergne diesels improving heat 
balance at Minneapolis Chamber of Commerce Buildings, Minneapolis, Minn. 


Using butane as fuel, this LeRoi, 6-cyl, 900-rpm, 130-hp gas engine, with multiple 
V-belt drive, powers the Yates & Crowley cotton gin at Atlas, Texas 
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> Low sranpsy cost, quick starting, 
and reliability make internal-combus- 
tion engines prime favorites for emer- 


gency power service. Recent natural 
disturbances such as the 1938 hurri- 
cane, spring floods, and last winter’s 
blizzards and ice storms have empha- 
sized the need for protection of vital 
power services where lives and health 
are at stake and, in many cases, the 
dollars-and-cents wisdom of providing 
against complete shutdown of continu- 
ous industrial processes. 

Installations range from small self- 
contained sets with diesel. gas or gaso- 
line engine, generator, accessories 
and controls mounted on a single sub- 


= 


a 


base, to larger engines with separate 
auxiliaries. Mass production continues 
to bring down the cost of the self-con- 
tained “packaged-power” units and they 
represent the cheapest and simplest 
solution where large quantities of power 
are not required. 

In larger installations, engines and 
auxiliaries are conventional, but every 
effort is made to reduce first cost 
without sacrificing reliability. For occa- 
sional emergency operation, economy in 
use of cooling water and waste-heat re- 
covery play no part so that jacket-water 
and exhaust circuits may be highly sim- 
plified. Typical large standby units are 
those being installed in telephone ex- 


of burning either gas or diesel-oil. these convertible engines, 
low-cost power at’ Texas: State Prison, Huntsville, Texas 


changes in many parts of the country 


(see Power, June, 1938, for a brief de- 
scription of such a unit). The accom- 
panying installation table lists an un- 
usually big standby unit, the 8-cyl, 
12.5 x 13-in., 650-rpm, 780-hp American 
Locomotive engine at the New York 
Telephone Co headquarters. 

The emergency diesel at the National 
Art Gallery, now under construction in 
Washington, D C., represents a some- 
what unusual application. This monu- 
mental building stands in a part of 
Washington subject to flash floods from 
the Tidal Basin. Clyde R Place of New 
York, consulting engineer for the proj- 
ect, designed the foundations to with- 
stand such conditions and because of 
the nature of the buildings, exceptional 
precautions were taken to leave no loop- 
holes for trouble in case of a flood. 
The emergency diesel is one of these 
precautions. 

A 3000-gpm, vertical, non-clogging, 
Economy pump, driven by a 50-hp, 680- 
rpm Westinghouse motor, drains the 
main sump. Through a right-angle-gear 
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drive, and Twin Dise clutch, the 8-cyl, 
4.5 x 5.75-in., 900-rpm, 63-hp Superior 
diesel can drive the pump if motor 
power supply fails. The engine also 
drives a 5-kw, 208-volt, 3-phase, 60-cycle 
Westinghouse generator for emergency 
lighting. 

The engine is fitted with Maxim in- 
take and exhaust silencers and Air 
Maze intake filter. A Willard battery 
provides quick electric starting. A Pura- 
lator protects the lube-oil circuit and 
Sundh alarms guard against low oil 
pressure or high water temperature. 
Main fuel supply comes from a 1500-gal 
underground tank outside the building; 
a Viking oil-transfer pump keeps a 
small day tank near the engine full at 
all times. The engine exhausts through a 
building vent stack. 

Jacket-cooling water comes from the 
city supply system, through a reducing 
valve, and goes overboard to the sewer 
after use. In addition, a connection from 
the sump-pump discharge line permits 
cooling the engine with flood water in 
case of necessity. 


> WHERE BOTH NATURAL GAS and diesel 
oil are available at comparable prices. 
convertible engines or “gas-diesel” units 
offer the great advantage of fuel flexi- 
bility, permitting efficient operation with 
whichever fuel is cheaper. Convertible 
engines totalling 1530 hp supply all 
power and light requirements of the 
Huntsville unit of the Texas prison sys- 
tem, consisting of the main penitentiary 
at Huntsville, Wynne Farm, about 4 
miles north of the city, and Goree Farm, 
about 3.5 miles south. 

The main generating units are one 
5-cyl, 12.5 x 15-in , 400-rpm, 325-hp en- 
gine direct-connected to a 225-kw gener- 
ator; one 8-cyl, 12.5x 15-in., 400-rpm, 
520-hp engine direct-connected to a 
350-kw generator; and one 8-cyl, 14.5 x 
18-in., 327-rpm, 685-hp engine driving 
a 480-kw generator. All engines are Su- 
perior units, convertible from gas to 
diesel operation with a few changes. 
The General Electric generators have 
direct-connected exciters. 

Engine accessories include Alnor 
exhaust pyrometers, American Bosch 
magnetos, Ross oil coolers, Reliable 
tachometers, and  Barbour-Stockwell 
overspeed control. A Curtis compressor, 
GE-motor driven, supplies starting air. 

The cooling system consists of a Ross 
shell-and-tube heat exchanger in the 
power-plant building, with raw water 
taken from a large sump and cooling 
pond outside the building. The motor- 
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When the National Art Gallery, Washington D. C., is completed, this Superior 
diesel will standby to drive the flood-control pump, at left and a 5-kw emergency- 


lighting generator to be mounted on the foundation at the right. 


The 3000-gpm 


pump, fitted for direct motor drive or right-angle diesel drive, drains the main sump 


driven Goulds circulating pumps stand 
near the heat exchanger, below the 
engine-room floor in a pit, with a gravity 
pressure head on the suction. A Scaife 
water-softening unit conditions makeup 
water for the closed system, maintaining 
the softness required for safe operation 
and scale-free cooling. 

Pressure and temperature alarms 
warn of unusual conditions in the lube- 
oil system. Nugent filters in the pres- 
sure system protect against impurities 
and a Skinner unit provides complete 
reclaiming service. 


Heat Recovery 


Intake air goes directly to the en- 
gines through straight horizontal pipes 
running from the American air filters 
mounted on the plant wall. Engine ex- 
haust lines extend below the floor, run- 
ning horizontally to a bypass valve ar- 
ranged to send the gas through Sims 
waste-heat boilers, or direct to the 
Maxim silencers outside the building. 
The waste-heat units supply hot-water 
for kitchen, laundry, and other pur- 
poses, supplementing boilers making 
steam for heating, cooking, and process 
work. 

Power output of the engine-genera- 
tors feeds through a Roller-Smith dead- 
front switchboard, with all switchgear 
enclosed in locked cabinets. The single 
compact unit comprises generator and 
feeder panels, General Electric instru- 


ments, voltage regulators, and automatic 
controls. 

The plant operates 24 hours a day. 
The small engine can handle the aver- 
age low day load, and the mediuni-size 
engine can take the usual peaks. The 
larger engine is sometimes needed for 
unusual peak loads, but since the maxi- 
mum demand does not exceed 50% of 
total capacity, there is ample standby 
capacity. Engines are operated at most 
desirable capacity and are alternated in 
accordance with load variations. Wood- 
ward governors insure good frequency 
control and assist in load division. 

Engineered by O J S Ellingson, Gen- 
eral Manager of the Texas prison sys- 
tem, the plant, housed in an ample brick 
building, well lighted and ventilated, 
was designed and constructed entirely 
by inmates. Much of the material that 
went into the plant came from the 
prison’s own brick plant, machine shop, 
foundry, and other industrial units. 
Operation of the plant by prison in- 
mates has been entirely satisfactory. 

For further data on convertible en- 
gines and “gas-diesels” see: “Municipal 
Chooses Convertible Engines,” Sept, 
1939; “Gas-Fired Diesel,” Sept, 1937. 
For other articles on institutional 
plants, see: “Diesels Go to College,” 
Dec, 1939; “Seasonal Diesel,” March. 
1939; “Steam in Winter, Diesel in 
Summer,” Sept, 1938; “Diesels + 
Steam — Power,” July, 1937. 
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> BECAUSE THE DIESEL’S high efficiency, 
even in small sizes, makes it ideal for 
power generation in metal-working 
shops and factories with no steam re- 
quirements except building heating, the 
extra economies that can be gained by 
utilizing waste-heat are often neglected. 
The new installation at the Littlestown 
Hardware & Foundry Co, Littlestown, 
Pa., shows how intelligent planning can 


make low-cost diesel power even 
cheaper and more effective. 
Typical Plant 


In this typical small metal-working 
plant, power loads don’t exceed 100 kw 
and the only heat needs are building 
heating in winter and low-pressure 
steam for a plating process. With pur- 
chased power, two hand-fired boilers 
supplied these heating needs and it was 
necessary to keep the smaller of the two 
units running all summer to supply 
plating steam. 

When considering a diesel to lower 
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Jacket from this 150-bp diesel 


exhaust heat needed for the plating process 


warms two ft shops: 


power costs, E H Snyder, president, and 
L D Snyder, treasurer, kept their 
thoughts focused on means of utilizing 
waste-heat without increasing first cost 
of the installation beyond a reasonable 
limit. With the cooperation of the diesel 
manufacturer, they worked out a sys- 
tem that will pay out in 4 to 5 years, 
according to estimates and operating 
experience since the end of 1939. 


Power Unit 


The new power unit is a 4-cyl, 9.5 x 
14-in., 400-rpm, 150-hp Buckeye, fitted 
with Alnor selective pyrometer, Puro- 
lator on the lube-oil circuit, Briggs clari- 
fier on the fuel circuit, and Grossco oil 
cooler. Lube oil continuously circulates 
through a Briggs clarifier unit for re- 
conditioning. A Quincy compressor, 
driven by a GE motor, supplies start- 
ing air. 

The engine drives a 156-kva, 0.8-pf, 
125-kw, 240-volt, 60-cycle, 3-phase EI- 
liott generator, with a V-belted GE ex- 


citer. R E S Swam, of Hanover, Pa., 
built the switchboard. A 10-hp tie with 
the utility system supplies small night 
loads for which it would be uneconomi- 
cal to run the engine. 

The engine jacket-cooling circuit is 
closed; soft makeup water comes from 
a tank kept filled by rain water caught 
in roof gutters. A motor-driven pump 
(Weinman) circulates _jacket-water 
through a radiation system built up of 
4 truck-radiator cores, welded together. 
This surface is mounted in a housing 
fitted with manually operated dampers 
and connected to a B F Sturtevant fan, 
powered by GE motor. The fan draws 
air, from the shop or from outside, over 
the finned coils and discharges into dis- 
tributing ducts which carry the warmed 
air to the various parts of two 50 x 160- 
ft work rooms. 

When less than full heat is required, 
the operator can adjust dampers to vent 
part of the warmed air to the atmos- 
phere; in summer all heat goes out the 
roof vent. In case air cooling alone 
proves inadequate under summer condi- 
tions, water from a perforated pipe run- 
ning at the top of the radiator coils will 
spray over the surface, providing the 
equivalent of an evaporative condenser. 
A Duro pump supplies soft water for 
this purpose, under control of a thermo- 
static switch set to cut-in the pump when 
jacket-temperature exceeds the desired 
limit for satisfactory engine operation. 


W aste-Heat Recovery 


To catch exhaust Btu’s, the owners 
built a waste-heat boiler, designed on 
the vertical-fire-tube-boiler pattern, with 
gas flowing through about 90 1.5-in. 
tubes, 6 ft long. Water surrounds the 
tubes in the 24-in.-diameter shell, about 
7 ft high. Steam from this unit flows to 
a series of perforated pipes in the 
plating tanks, to keep the solution at a 
boil. The only pressure on the open- 


end system is pipe friction, so pressure 


back at the boiler runs about 3-5 Jb. 
This arrangement completely eliminates 
need for operating the small boiler 
in the summer months. After passing 
through the boiler, exhaust gas flows 
under the floor and outside to a stack. 
The waste-heat recovery system effect- 
ively muffles exhaust noise. 

Adding the engin: for private 
power generation involved no increase 
in personnel and the existing shop force 
will be able to take care of routine 
maintenance. Regular overhauls will be 
scheduled for slack periods. 

Another small factory using diesels 
for low-cost power and heat was de- 
scribed in “Double-Acting Dollars 
When Diesels Do Heating,” Power, 
Nov. 1937. 
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TYPICAL DIESEL INSTALLATIONS 


350 Installations In or Under Construction Since April 1, 1939 


n he a 
Public Service Co................. Marshalltown, Iowa C. S. Gen. Nord 2 3000 225 9 2 29 2 & A ER wieicerCounees 
Ohio C. S. Gen Nor 1 3200 225 8 2 2 zs 
era’ o-op Power Co.............+ ve, ! 
Federated Co-op Power Assn........... Hampton, s. \ 300 257 6 25 2 A 0.39 
lect Federated Co-op Assn.... Pocahontas, Iowa S. Gen y s ; bi 
Louisiana G.SiGen. FM 1 1400 30 8 6 0 2 A S .... 4250-D 
Cushing... Oklahoma C. S. Gen. ALC 1170 257) 8 25 4 A 0.375 2250-D 
San Antonio Portland Cement Co....... San Antonio, Tex Gen. RJ 1 1150 233 6 1919 28 4 A 8S 0.4 7500-D 
Michigan C. S. Gen. FM 1050 300 6 16 # 20 2 A 0.37... 
Louisiana C. 8. Gen. FM 1 1050 300 6 16 20 2 A 1260-D 
te + =... 
CSGen. FM 1 27 6 16 0 2 A 038 
Minnesota C. 8. Gen. FM 1 87 300 5 16 2 A 0.38 450-D'690-s 
Arkansas C. 8. Gen. FM 1 810 277 5 16 20 2 A ....  1380-D 
Missouri 2. 8 Gen FM 1 805 300 7 4 17 & .... 875-D 
WElEPHONG New York, N. Y. Standby Gen. ALC 780 650 8 12) 2 OD 
Peoples Utilities, New Orleans, La. Cc. 8. Gen. Sup 1 750 300 8 1415 20 4 A 
C. 8. Gen. RJ 1 257 6 16 4 A 0.4 650-D, 350-8 
Melrose.......... Minnesota. 2... C. S. Gen. FM 1 ! 
Coated Paper Co.............. Appleton, Wis. Gen. Bus 1 62 257 5 1616 2446 4 A § 0.38 7505 °° 
Tennessee C. S. Gen FM 1 600 257 4 16 20 
| FM | 40 6 A 8 038 
Minnesota C. S. Gen. FM 300 300 4 2 A 03% 
Michigan C. S. Gen. Wor 2 450 450 8 103; 1444 4 
Wisconsin C. S. Gen Bue 2 360 1346 154 4 #A 8 
Brooklet Brooklyn, Ind. Gen. Bue { 600 3 1015 4 A Ss 0.4 
Texas C. 8. Gen. Sup 1 350 400 5 1215 15 4 A ...  1050-D 
Iowa C. 8. Gen. Wor { 250 360 3 131, 4 S 040 
Fallbrook Public Utility District........ Fallbrook, Calif. Pump & Gen. Ent 1 325 410 6 12 15 4 A Bo Oe siccccosanioons 
is Parnitute Grand Rapids, Mich. Gen. Sup 1 315 360 15 4 =A 
owa Cc. S. Gen. FM 1 300 300 14 17 2 A S 0.38 450-D 
Stone CO. Rockford, Ohio Gen. Bue 1 300 450 7 10 12 4 A 
Lyons Construction Co................. Whitehall, Mich. Pump Bue 1 300 4400 4 +4 
Minnesota C. S. Gen. FM { 1 10 360 2 #212 «45 
TOO. Molokai, Hawaii Gen. | Atlas 1 300 327 6 15 A 8 0.41 1025-D 
Coffenberry Lumber Westpoint, Calif. Sawmill Atlas 1 275 «+514 9 10's 4 A 
Frank Marks & Sons...............--.++ Newman, Calif. Gen. Atlas | 275 «514 8 9 104 4 A S 0.43 220-D 


ABBREVIATIONS—ALC—American Locomotive Co, Atlas—Atlas-Imperial, 
Bue—Buckeye, Buda, BuS—Busch-Sulzer, Cat—Caterpillar, CB—Cooper-Bes- 


semer, Clark—Clark Bros, DLV—De La Vergne, Ent—Enterprise, FIW—Fulton 
Iron Works, FM—Fairbanks Morse, GM—General Motors, KM—Krupp-Modaag, 
Nord—Nordberg, RJ—Rathbun-Jones, Sup—Superior (National Supply Co), 
Wor—Worthington, 


Alt—Alternator, Com—Compressor, C $8 —Central Station, Gen—Generator, 
Ind—Industrial, Irrig—Irrigation, Mun—Municipal, Ref—Refrigeration. 

Under other capacity, D is diesel, S is steam, G is gas. Under fuel injection, 
A is air, S is solid. Under starting method, A is air, E is electric, G is gasoline. 
*Gas-diesel 
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Owner Location Driven mee 8 Sas ER S88 
6 Houston, Texas Gen, Atlas 2 275 «514 «8 9 10% 
Minneapolis, Minn. Gen. Atlas 1 275 «+514 «8 9 4 +A S 0.43 450-D 
chs Waverly, a Gen. Bue 2 26215 400 7 915 «14 a A 
Eldred Drainage & Levee Dist.......... Carrollton, Ill. Pump Sup 2 600 6 42 4 A 
Magnolia‘ Petroleum Co................. Oklahoma City, Okla. Drill Sup 2 260 600 6 9 12 4 =A 
Whiteface, Texas \ Drill Sup 1 175 600 4 9 12 
Maule Ojus, Fla. Rock Crush Sup 1 260 600 6 42 4 A 
Greenville, Ohio Gen. Sup 1 250 900 6 8 9146 4 
Olney, Ill. Drill Sup 2 250 800 6 8 915 4 =A 
2 Louisa, Des-Moines Co,,D D No 4.... Oakville, Iowa Pumps FM 1 240 400 6 10 12! 2 +A BD «sso 20-9 
R L Harrison Co, Saleno, N. Mex. Comp. Clark \ 1 150 300 2 13 14 A 
Patten Calypso, N. C. Shaft & Gen. Bue 225 400 6 915 14 4 A 
Beaver Dam Milling Co........... ..... Beaver Dam, Ky. Shaft Bue 1 225 400 6 915 14 4 A SS Yoel oy ae 
Peerless Machinery Co.......... ... Joplin, Mo. Gen. Bue 225 400 6 915 4 A 
Ye Louisiana C. 8S. Gen. FM 1 225 300 3 14 2 A S .... 18D 
..... Driver, Ark, Gin Bue 225 400 6 915 14 4 A 
. Morgan City, La. Gen, FM 225 300 4 14 7 2 A 2D 
. Panola, Ala, Gin FM 1 225 300 3 14 
| Missouri C. S. Gen. FM 1 2 30 3 4 W 2 A S .... 
Missouri C. S. Gen, FM 3 225 300 3 14 17 
| Siems Drake Puget Sound Co........... Kodiak, Alaska Gen. Atlas 1 210 360 6 10 13 4 A > SDRee) Fea ee 
Newton Ice & Cold Storage............. Newton, Ill. Comp. Atlas 200 514 6 9 4 #A 
Van Camp Sea Food Co................. ‘Terminal Island, Calif. Gen. Atlas 2 200 514 6 9 105 4 +A 
Wasteka Oil Co............... See eeceen Sacred Heart, Okla. Gen. Atlas 1 200 514 6 9 106 4 +A S 0.43 825-D 
Quartz Creek Dredging Co.............. Pierce, Idaho Gen. Atlas 200 514 6 9 10% 4 
2 Northwestern Herring Co..... ......... Drier mf Alaska Gen. Atlas 1 200 514 6 9 1045 4 A | eee oer 
Charles Nunn Milling Co............... Evansville, Ind. Shaft & Gen. Bue 1 200 5144 4 12 4 A 
... Roseburg, Ore. Comp. Atlas 1 200 514 6 9 10% 4 #A 
Zuni Indian Agency............ ..... Black Rock, N. Mex. Gen. Sup 1 190 450 6 9 12 4 
| Koehline Ice & Coal Co........... ..... Bridgeport, Ohio Gen. & Comp. Buc 2 18715 400 5 91% 14 4 A S Bee, 2a cee 
| National Rice Mills, Inc................. New Orleans, La. Shaft Bue 1 18744 400 5 9% 14 4 +A Bo Mee ohare 
Baltimore Cold Storage............. ... Baltimore, Md. Comp. Bue 1 18716 400 5 946 1 A 
Muskingum College..................... New Concord, Ohio Gen. Bue 1 18715 400 5 9% 14 4 A 
Parker Drilling St. Johns, Kan. Drill Sup 2 600 9 12 4 +A 
Poverty Hill Mine.................... . Yuba City, Calif. Pump Sup 2 167 1200 8 5% 7 
Hatch, Utah C. 8. Gen. Sup 2 164 514 6 9 12 4 i 
Golden Gravels Mining Co.............. Junction City, Calif. Gen. Cat 160 850 8 534 8 4 
Placerville, Calif. Saw Cat 160 850 8 534 8 4 
Henderson County Drainage Dist...... Carmen, Il. Pump Cat 4 160 850 8 534 8 4 G 
Black Hawk Consolidated Mining Co... Silver City, N. M. Comp. Cat 1 160 850 8 534 8 4 8G 
Marion, Ill. MiningEquipt. FM 1 150 300 2 14 #417 2 
G A Wintzer & Son Co................. Wapakoneta, Ohio Gen. Bue 1 150 400 4 916 14 4 A <a. Seer eee 
Littlestown Hdw & Fdry...... .. . ... Littlestown, Pa. Gen. Bue 1 150 400 4 916 14 4 A 
. ... Indianapolis, Ind. Gen. Bue 150 400 4 914 14 
Elliott Hardwood Co......... . Potsdam, N. Y. Gen, Bue 1 150 514 3 12 4 |), 
Flat Rock Clay Products... . . ..... Flat Rock, Mich. Gen. Bue | 150 400 4 916 14 4 A 
Missouri C. 8. Gen. FM 2 50 300 2 4 17 2 A 
Springfield Bronze & Aluminum Co..... Springfield, Mass. Gen. Bue 150 400 4 915 14 4 A 
New Orleans, La. Comp. & Gen. Bue 150 400 4 915 14 
Department of Interior................ . Crownpoint, N. Mex. Gen, Buc 150 400 4 14 
| Diesel Installations Under 90 Hp 
= mo n ne Bo gl & 
Delno Ice Co, Phoenix, Ariz ...... .... Comp Atlas 1 140 360 4 10 13 A Yazoo Gravel Co, Yazoo City, Miss... Pump GM 1 90¢ 1200 6 4% 5 E 
Alaska Pacific Mining Co, Wasilla, Shreveport Trade School, Shreveport, 
Smith Bros, Iron & Steel Co, Grand Hyd Gold Medal Shows, Little Rock, Ark.. Gen GM 4 90f 120 6 4% 5 FE 
Press Sup 130 600 3 9 12 A MH Pipkin, Sherrill, Ark............ Gin GM 1 90¢ 1200 6 414 5 K 
Louis Niebergall, Wheeling, W. Va.... Comp up 2 130 «#6003 9 #22 A EWK Andrau, Chocolate Bayou, Tex. Pump GM 1 90¢ 1200 6 4% 5 K 
Peoples Ice Co, Pensacola, Fla........ Gen F 1 130t 257 2 144 «#7 A Southern Sand & Gravel Co, Fluker, La. Pump GM 1 90¢ 1200 6 4% 5 KE 
Heidelberg Hotel, Jackson, Miss...... Comp Cat 1 125** 850 6 5%; 8 G H J Longnbaugh, Katy, Tex.......... Pump GM 1 90¢t 1200 6 4% 5 K 
G A Holland, West Salem, Ohio..... Shaft Bue 11235 600 5 74% 1015 A Wolverton Bros, Lawton, Okla........ Ge GM 2 SOt 1200 6 4% 5 KE 
Asphalt Products Co, Dayton, Ohio.. Gen Cat 2 125 850 6 534 8 G Dee Lang Shows, Memphis, ‘Tenn GM 5 90t 1200 6 4% 5 iE 
. Bradley Mining Co, Clayton, Calif... Comp Cat’ 2 125 850 6 534 8 G ‘Tornillo Gin Co, Tornillo, Tex........ Gin GM 1 90¢ 1200 6 4% 5 Ki 
+ H Taylor, Trumann, Ark......... Gin Cat 1125 850 6 5% 8 G Frank Burke Shows, El Paso, Tex.... Gen GM 2 ft 1200 6 414 5 K 
M S Graybill & Son, Bareville, Pa... Gen Bue 1125 600 5 74% 105 A Marion Harvey, Artesia, N. Mex...... Pump GM 1 90 1200 6 4% 5 Ki 
Wash Electric Co-op, E Montpelier, Vt. CSGen Cat 2 15 6 534 8 G Stahmann Farms, Las Cruces, N.M.. Gen GM 1 907 1200 6 4% 5 K 
G L Nichols&Sons,N Montpelier, Vt. Saw Cat 1125 850 6 53% 8 G Ryan Rd Snd & Grvl Co, Utica, Mich. Pump GM 1 90¢ 1200 6 4% 5 1D 
Union Cold Storage Co., Chicago, Ill.. Comp Cat 1 125 850 6 534 8 G Paris Woolen Mills, Stayton, Ore...... Gen GM 1 90} 1200 6 4% 5 K 
Gold Producers, Inc, Shoup, Idaho... OreMillCat 2 125 850 6 534 8 G  NYColdStorageCo,New York,N.Y. Comp GM 4. 90¢ 1200 6 414 5 1) 
Newburyport, Mass..................- Pump Cat 1 125 850 6 534 8 G _~ Fuller Brush Co, Hartford, Conn..... Gen GM 1 90¢ 1200 6 4% 5 K 
Green Bay Drain Dist, Green Bay,Ia. Pump Cat 4125 850 6 534 8 I Merch & Farmers Gin Co, Altheimer, 
Film Center, New York, N. Y........ Gen Buda 1 115 720 6 61% 8) EK yin GM 1 90¢ 1200 6 4% #5 
Zero Ice Co, Petersburg, Va.......... Comp Buc 1 11245 400 3 9% 14 A Municipal Water Wks, Fosteria, Ohio. Pump GM 1 90¢ 1200 6 4% 5 Dy 
iLavey Xenia, Gen Bue 1 112% 400 3 916 14 A Stanley Fonds, Birmingham, Mich.... Pump GM 1 90¢ 1200 6 4% 5 
of | a ee Gen Ent 1 110t 600 4 8 10 A W H Champlin Co, Rochester, N. H.. Mill GM 1 90¢ 1200 6 4% 5 K 
Pennsylvania RR Co, Philadelphia, Pa.Gen Sup 2 110 1200 6 51% 7 EK  RWBriggs, Corpus Christi, Tex...... Shaft! GM 1 90¢ 1200 6 4% 5 Ki 
Tex.. Pump Atlas | 105 650 6 614 815 A State of Ohio, Waverly, Ohio.......... Pump GM 1 90¢ 1200 6 44 5 &K 
W E Hoffman Ice Co, Harrisburg, Pa. Comp Atlas 1 105 360 3 1 13 A Best Pencil Co, Irvington, N. J....... Gen GM 1 90¢ 1200 6 4% 5 1D 
Be Municipal Pump Station, Havre de Industrial ‘Trust Co, Providence, R.I. Gen GM 5 90f 1200 6 4% #5 LH 
Pump Buc 1 100) 514 5 7% 10!5 A ‘rum Brainard Co, Whittier, Calif.... Gen GM 2 90t 1200 6 444 5 
Arden-Rayshine Co, Watertown, Mass. Gen Buc 1 100 514 5 7!¢ 10!: A Diamond Braiding Mills, Chicago Hts, 1 90 1200 6 4% 5 1) 
Corbir Brick Co, Corbin, Ky......... Gen Bue en GM 1 60¢ 1200 4 4% 5 
RS Buchanan Co, Perry, Mo......... Comp Buc 1 100 5145 7% 1015 A Evangeline Apts, New Orleans, La.... Gen GM 1 90¢ 1200 6 4% 5 1} 
Frank L Hazeltine, Merrimack, N. H. ...... Cat 1 100 850 6 5'% G Penn Farm Bureau, Manheim, Pa.... Gen GM 2 90¢ 1200 6 414 5 K 
ee C E Bender, McConnelsburg, Pa...... Comp Cat 1 100 850 6 5% 8 G Municipal Light Plant, Bellaire, Mich. Gen 2 90+ 1200 6 4% 5 Ki 
esse A Holmes & Son, Carver, Mass.. ..... a 4 i 6 44 3 &E 
Western Boat Bldg Co, Tacoma, Wash. Gen Atlas | 95 600 6 615 gt; 4 Union Wire& DieCo, Stamford,Conn, Gen GM { 1 45¢ 120 3 44 3 
National Supply Co, California....... Gen Sup 1 9 1200 8 41 5%, E Uvalde Rock Asphalt Co, San Antonio, x 
U. S. Engineers, Rock Island, Ill...... Gen Su 1 95 1000 6 515 7 E Shaft GM 2 120 6 44 5 
E Wood Sand & Gravel, Grayville, 1]. Pump FX 1 90¢ 450 3 834 10!5 A John R Ward Shows, Baton Rouge, La. Gen GM 1 90¢ 1200 6 444 5 K 
Kenwood Apartments, Great Neck, L.I. Gen KM 1 Sot 3 6 103; A 1 60¢ 1200 4 4% 5 1) 
Sheesleys Shows, Galveston, Tex...... Gen GM 5 1200 6 5 Durward Harper, Chocolate Bayou, 
Sols Liberty Shows, Caruthersville, Mo. Gen GM 1 1200 6 4% 5 ump GM 1 120 6 44% 5 
oy ‘Texas Longhorn Shows, Memphis, Tenn. Gen GM 2 ft 1200 6 44 5 kK D C Parks, Bakersfield, Calif......... Pump Sup 2 90f .... 4 834 915 A 
: Curly Vernon Shows, Memphis, Tenn, Gon GM 2 Ff 1200 6 4% 5 E P M Gregory, Palmdale, Calif......... Pump Su 1 90F .... 4 834 91 A 
Buckeye State Shows, Laurel, Miss... Gen GM 90f 1200 6 444 5 Albion Hotel, Miami Beach, Fla...... Gen  G) 3 90f 120 6 44 #5 


= 


Ira S Bushey, Brooklyn, N. Y........ Pump Atlas 2 80 650 4 7 8, A Kainer & Johnson, El Campo, Tex..... Pump GM 1 45¢ 1200 3 41; 5 KE 
zark Pin racket ersailles,Mo. ...... at 34 q H A Saathoff, Fairbanks, Tex G GM ly EK 
Ashley Ice Cream Co, Charleston. 8.C. Comp Cat 1 80 850 4 53, 8 1 1200 4! 5 E 
SA ak & Son, Ashland, OER Saw . Cat 1 80 850 4 oy 8 } Greenhorn Merc Co, Greenhorn, Colo. Gen GM \ 1 45+ 1200 3 4! ; 5 E 
ade, Libby, Mont.............. Mine ‘at 34 song, Carrizo Springs, Tex....... ump 
Bradford Dyeing Assn, R.I, Gen Cat { 4 G — 1 1200 3 4! i 5 K 
by : ephans Dairy, Charleston, 8S. C..... omp G) 45¢ 1200 3 4%) 5 
Rusk Poultry Farm, Windsor, Mo..... Gen Web { 1 50¢ 550 2 7%: 9 A Homestead Mining, Pinos Altos,N.M. Comp GM 1 45+ 1203 44 5 
Gen Web 2 75¢ 550 3 9 A Nu-Sho Theatre, Broken Arrow, Okla. Gen GM 1 45¢ 1200 3 4% 5 
. S. Dept Interior, Denver, Colo..... Gen Sup 1 7 190 6 46% S54 Jekyl Island Club, Brunswick, Gas... Gen GM 1 45¢ 1200 3 4% 5 K 
Earle Ice Plant, Bogalusa, La......... Comp Buc Il @ 4909 2 9s 14 A Hathaway Mach Co, Fairhaven, Mass. Gen GM 1 45¢ 1200 3 4% #5 K 
Claassen Flour Mills, Newton, Kan... Shaft Bue 1 75 490 2 9b 14 A A J Shears & Son, Otsego, Mich....... Comp GM 1 45¢ 1200 3 4% 5 K 
New Mexico Mech Equip Co, N. Mex.. Comp Sup 1 72 1200 6 445 53% Shirlbee Dress Shop, Hackensack . Gen IM 1 45¢ 1200 3 4% 5 Kh 
ump Cat 2 G azareth Paper Box Co, Nazareth, Pa. Gen x) 5 
6 4! 5! Schofers Quality Bakery, Reading, Pa. Gen G) 1200 3 41 
Illinois Cooperage Mfg Co, Chicago, Ill. Gen Cat { 1 44 1200 4 43; 513 G  CityConsumersiceCo, Jackson, Mich. Comp GM 1 1203 44 5 
ndustrial Engineering Co, Los Angeles Gen ‘a 4! “eG mer 10mas, Lancaster, Pa...... ren ‘at { 6 G 
Rip Van Winkle oan Elko, Nev..... Pump Cat 1 66 850 4 5h; 8 } Alexander and Baldwin, California. . Gen Sup 1 42 1200 4 4us 534 K 
Levin & Rosenberg, New Y ork, N. Y.. Gen Cat 1 66 1200 6 4%) 54% G Walter H Horn, Shoemakerville, Calif. Gen Sup 1 33 100 4 4%) 5% EK 
err. uryea, Montau omp Atlas ds vomp ack 34 
Air Cream Co, W. Palm Beach, Fla.. Comp GM 1 60¢ 1200 4 4% 5 Y Mechanical Equipt Corp, Louisiana... Gen Sup 1 2t 1200 2 4% 5% 
ahl & Co, Hayti, Comp FM 1 60f 450 2 8% A Wernimont Packing Co, Auburn, lowa Gen Lis 1 1200 2 445 54 H 
ringfield. Gen Atlas 2 60 600 4 6!5 8 A Ralph Lobdell, Waterloo, Iowa........ Comp Lis 1 21 1200 2 44 54% H 
6 4 4! Tankers Corp, nicago, Ln yen 6 H 
Continental Oil Co, Hobbs, N. Mex... Pump GM 45+ 1200 3 41; 5 &  JMBarth, Kennedy, Tex............. Gen GM 1 12001 4% 5° 
Breedings Drugs, Ft. Lauderdale, Fla. Gen GM 2 60f 1200 4 41, 5 o Bassetts Restaurant, Angola, Ind..... Gen GM 1 15t 1200 1 4% 5 K 
Laundry, Brooklyn, N. Y.. Gen GM 1 60¢ 1200 4 5 Harold Jones, Milford, Shaft GM 1200 1 44) 5 
uco Paper Prod 0, Kansas City, Mo. Shaft Web 1 60¢ 300 1 15 15 A F L Edwards, W. Columbia, ‘Tex...... Gen GM 1 15¢ 1200 1 454 5 Ki 
Grand View Mine, Vanadium, N.M... Comp GM : E Grimes Veneer & Panel Co, Cleveland, 
Great Neck Ice Rink, Great Neck, L.I. Comp GM { 1 45¢ 1200 3 41 5 K Fairview Courts Cafe, Rosenberg, ‘lex. Gen GM 2 Wt 1200 1 4% 5 K 
Wilmington Cold Str, WilmingtonN.C. Comp GM 2 oO 1200 4 4% 5 E Owl Serv Sta Livingston Manor, N. Y. Gen GM 1 it 1200 1 4% 65 1D} 
Seelig Furniture Co, New Orleans, La. Shaft GM 1 60¢ 1200 4 4% 5 o Lapham Brown Oil Co, Brookline, 
. S. Coast Guar onterey, ‘om at 34 «8 } Co, Ramapo, N. Y............. jen 
Hall Planetary Co, Philadelphia, Pa.. Gen GM 1 60¢ 1200 4 Edgemere Dairy, Hialeah, Fla........ Comp GM 1 1200 1 4! i 5 
C E Cocting, Berlin, Mass............ Comp Cat 1 60 850 3 5%, 8 G Kimball’s Laundry, Westboro, Mass.. Shaft GM 1 15t 1200 1 4% 5 K 
Bronx Memorials Corp, Bronx, N.Y... Comp Cat 1 60 850 3 5%, 8 M Crown Pt Motor Pk, Thorofare,N.J.. Gen GM 2 It 1200 1 4% 5 1D) 
Fi, Rogers, Katy, Pump GM 60¢ 1200 4 44 5 E Carle Petroteum Co, San Antonio, Tex. Gen GM 1200 1 4% Ki 
De Quincy Ice Co, De: se A Da... Comp FM 1 60¢ 300 1 12 15 A Geo Belcher, Warton, Tex. Gen GM 1 I5t 1200 1 44; 5 K 
Police Dept, New York, N. Y......... Gen Buda |! 55 1200 6 4%; Behr&Steinberger, Dillingham,Alaska Gen OF Wt 4% 5 
ndustrial Electric Co, Randle, Wash. Gen E ? Edwards, olumbia, Tex..... ren 2 K 
Municipal Water Works, Howell, Mich. Pump GM 1 45¢ 1200 3 4% 5 K Hartley Dairy Co, Portland, Ind..... Comp GM 1 15t 1200 1 4% 5 i 
mi on, New Orleans, La..... en ! oward, Clay, Calif............. -ump GI 
Sam Parish, Huntesville, Tex......... Gen GM 1 45¢ 1200 3 41; 5 Kagle Lake Theatres, MagleLaks, Gen GM 1200 1 4h, 5 
South End Laundry, Huntesville, Tex. Gen GM 1 45¢ 1200 3 44 5 10} Jungle Inn, Proctor, Ark.............. Gen GM 1 ft 1200 1 4% 5 K 
ABBREVIATIONS —— Atlas — Atlas-Imperial, Black — Blackstone, Bue — Under starting method, A is air, I! is electric, G is gasoline,"H is hand, 
Buckeye, Buda — Buda, Cat — Caterpillar, FM — Fairbanks Morse, GM — *Standby. ft 2-cyele engine, others are 4-cycle units, 
General Motors, Lis — Lister, Sup — Superior (National Supply Co), Web — ** Nat. gas convertible unit. { operates on sludge gas. 
eber. 
s s s s 
150 Installations In or Under Construction Since April 1, 1939 
z 3 
Owner Location Driven = ne Ca mo 
Robstown Texas cs Gen Sup 570 327 6 14! 20 4 10,000 Nat 1000 
OC Oil pump RJ 3 650 327 22 4 10,000 Nat 
Gu f Oi rrr errr { Gen RJ 600 300 5 15! 22 4 10,000 Nat 
6 600 300 6 14 14 2 
Banquette, Tex. Comp Clark 2 600 300 6 14 14 
Old Ocean, Texas Comp CB 14 600 300 14 14 Nat 
Interstate Natural Gas Co................... Fowler, La. Comp Clark 1 600 300 6 14 14 y A Se en 
Corps Driscoll, Tex. Comp Clark 1 600 300 6 14 14 2 (020) 
Colorado Interstate Gas Model, Colo. Comp Clark 1 600 300 6 14 14 2 10,000 
Canadian River Gas Dalhart, Tex. Comp Clark 4 600 300 14 14 2 
Memphis Natural Gas Co................... Lula, Miss. Comp Clark 1 600 300 6 14 14 2 10,000 =... areca 
Panhandle East Pipeline.................... Tuscola, Ill. omp Clark 2 600 300 6 414 14 2 
Pringe George C0. Washington, D. C. Comp Clark 1 600 300 6 14 14 2 0,000 
Standard Oil of Louisiana................... N. Baton Rouge, La, Comp Clark 2 500 300 «5 14 14 a 10,000 =... abe 
Magnolia Cotton Mill Co................. _.... Magnolia, Ark, Gen BM 1 450 240 4 1815 20 4 10,000 Nat 1000 
Sulphur Springs Valley Electric Cooperative. Wilcox, Ariz. CS Gen CB 5 420 450 8 1314 Nat 
Phillips Pipe Lane Co. El Dorado, Kan. Pump Ster 1 400 900 «8 8 9 4 10,000 Nat 1000 
Roeser Palestine, Tex. Comp Clark 1 400 300 14 14 2 
Phillips Petroleum Co. ................0s005. Wichita, Kan. Pump Ster 1 400 900 8 8 9 4 10,000 Nat 1000 
Syracuse, Mo. Pump Ster 1 400 900 8 9 4 10,000 Nat 1000 
Magnolia Petroleum Chaison, Tex. Comp Clark 12 200 3062 14 14 2 10000 
Pipe CO... Buffalo, Okla. Pump Ster 1 400 900 «8 8 9 4 10,000 Nat 1000 
OO. Cheney, Kan, Pump Ster 1 400 900 8 9 4 10,000 Nat 1000 
Great end, Kan, Gen Ster 1 400 900 8 8 9 4 10,000 Nat 1000 
Phillips Petraloum Co... City, Kan. ‘omp ark 4 
Phillips Pipe Line Co tis Pump Ster 1 400 900 8 9 4 10,000 = But 
Kan. Pump Ster 3 400 900 8 9 4 10,000 Nat 1000 
Madison, Kan. Pump Ster 3 400 900 8 9 4 10,000 Nat 1000 
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Owner Location Driven $ = ges 8 BF es 
Iowa Park, Tex. Comp Clark 5 400 300 14 2 10,000 
South Bend, Tex. Pump Clark 1 400 300 4 14 14 
New Mexico Gas Co............+2.++02000-5: Aztec, N. Mex. Comp Clark 1 400 300 4 14 14 2 SOO is sive Nea 
Ponca City, Okla. Comp Clark 1 400 300 4 14 14 2 
Consolidated Gas Utilities................... Shamrock, Tex. Comp Clark 3 400 300 4 14 14 2 ee Sane 
Litchfield, Ohio Gen IR 1 370 40 8 4% #13% 4 10,000 Nat 
Standish Pipe Line Co....................0+ Sharpe, Kan. Pump Ster 1 320 900 8 8 9 4 10,000 But outs 
Lawrenceville, Ill. Comp Clark 1 300 300 3 14 14 
Socony-Vacuum Oil Brooklyn, N. Y. Comp Clark 1 300 300 3 14 
Glen Rose Gasoline Rodessa, La. Comp Clark 1 300 300 3 14 14 |)! 
Phillips Petroleum Co...................-4 Nowata, Okla, Gen Ster 1 300 900 8 8 9 4 10,000 Nat 1000 
4 Ref 
’ ef | 
Phillips Petroleum Co...............-.-+++ Shidler, Okla. Gen LeRoi 4 250 900 12 634 7 4 10,000 Nat 1000 
Barnsdall Pipe Line Co..................... Refugio, Tex. Pump LeRoi 1 250 900 12 634 7 4 10,000 Nat 1000 
Humble Oil & Refining Co.................. West Texas Pump LeRoi 1 250 900 12 634 7 4 10,000 Nat 1000 
Barnsdall Pipe Line Co..................... Taft, Tex. Pump LeRoi 1 250 900 12 634 7 a 10,000 Nat 1000 
Utah CS Gen LeRoi 250 900 12 634 7 4 10,000 Nat 1000 
Hope Natural Gas Banen Creek, W. Va. Comp Clark 1 250 300 13 14 2 
Boston Consolidated Gas..............-..-- Allston, Mass. Comp Clark 1 250 300 2 13 14 2 10,000... choke 
Humble Oil & Refining Co.................. Webster City, Tex. Pump LeRoi 1 250 900 12 634 7 4 10,000 Nat 1000 
Greenville Sewage Disposal Plant........... Greenville, S. C. Gen CB 2 2 450 4 11% 1315 4 11,000 Sew 650 
New Riverside Ochre Co.................... Cartersville, Ga. Gen BM 1 200 600 6 834 10% 4 10,000 Nat 1000 
Columbian Fuel Prestonsburg, Ky. Comp Clark 2 20 300 2 14 14 
Atlantic Production San Diego, Tex. Comp Clark 1 200 300 2 14 14 2 
Empire Alma, Comp Clark { 1 165 300 2 13 14 2 10,000 ...... 
Federal Reserve Bank.................-+-65 Kansas City, Mo. Gen R 3 185 400 4 1414 1314 4 10,000 Nat ware 
..... Springfield, Mo. Gen Clark 2 180 514 6 9 1 4 
Anderson-Prichard Oil Corp. ..............- Cyril, Okla. Comp LeRoi 1 165 900 «8 634 7 4 10,000 Nat 1000 
Denwood, Ark. Gin LeRoi 1 165 900 8 634 7 10,000 But 3200 
LO Wichita, Kan. Comp Clark 1 165 300 13 14 2 
Edgeworth Water Co.....................02 Edgeworth, Pa. Gen M 1 165 277. «4 1214 15 te Nat 1020 
Lubbock, Tex. Gin LeRoi 1 165 900 8 634 7 4 10,000 Nat 1000 
Atlanta, Ga. Pump Ster 1 160 1750 6 6 4 10,000 Nat 1000 
Athens, La. Gin BM 1 150 277 «12% 14 4 10,000 Nat 1000 
Tulea, Ckla. Comp Wau 1 140 850 6 7% 814 Nat 1050 
Tulsa, Okla, Comp & Gen BM 1 130 327 11 12 Nat 1050 
ND ka wivenanunkecee Tittle Rock, Ark. Gin LeRoi 1 125 900 6 634 7 4 10,000 But 3200 
Bristol, Tex. Gin LeRoi 1 12 900 6 634 7 4 10,000 But 3200 
Yates & Crow ley TT vt eT ee Le Atlas, Tex. { Fan LeRoi a | 25 1200 4 4 4 4 ,000 But 3200 
Sparkman, Ark. Gin LeRoi 909 6 634 4 10,009 But 3200 
Wickham Packing Sapulpa, Okla. B 4 2 1 : Nat 
ump 6 Sew 
en Sew 
Lawler Hosiery Mills.......................- Carrollton, Ga. Gen BM 1 100 600 3 834 1015 4 10,000 Nat 1000 
Iowa Pump Cli 1 100 720. 8 6 7 4 10,000 Sew 600 
Bloom Township Sanitary District.......... Chicago Heights, Ill. Blower Cli 1 100 720 8 6 7 4 10 000 Sew 600 
Illinois Blower Cli 1 100 720 8 6 7 4 10,08) Sew 600 
Independent Ice & Service. ................5 Iowa Park, Tex. Comp BM 1 90 514 3 9 1014 4 ,000 Nat 1000 
Western Refrigeration Co................... Chicago, Il. Comp LeRoi 1 85 $00 4 634 7 Bi. eases City 800 
Navarro, Tex. Gin LeRoi 1 85 $09 4 634 7 4 10,000 But 3200 
Pennsylvania CS Gen NTP 2 #80 600 6 6 9 4 10,000 Sew S00 
Bulter...... Pennsylvania CS Gen NTP 1 80 600 6 6 9 4 10,000 Sew $00 
Individual Towel & Cabinet Scrvice Co..... Chicago, Tl. Gen Bus {| Gey 
(Gen Cli 1 75 720 6 6 7 4 10,000 Sew 600 
‘ump i ew 
Aurora Sanitary Dietrict.................... Aurora, Ill. Pump Cli 2 6 720 6 6 7 4 10,000 Sew 600 
a eee Winsconsin Pump Cli il 35 720 4 5% 6% 4 115000 Sew 600 
Towa Gen & Pump Cli 2 720 6 6 7 4 10,000 Sew 600 
Wisconsin Pump Cli 2 75 720 6 6 7 4 19,000 Sew 600 
lowers i ew 
Marion Indiana { Pump Cli 1 50 720 6 6 7 4 10 009 Sew 600 
‘omp, Gen 34 a 
Fort Arthur, Tex. { BM 1 38 380 2 815 9 10,000 Nat 1000 
Oklahoma City, Okla. Comp Buda 1 60 850 4 6 7% Nat 1050 
Wilkinsburg, Pa. ren NTP 1 55 600 4 6 9 10,000 Nat 1000 
Poleau, Okla. Comp NTP 55 600 4 6 9 4 10,000 Nat 1000 
ED. goss i dceccsusscabeeestrmee Rogers, Ark. Comp NTP 1 55 600 4 6 9 4 10,000 Nat 1000 
New York Pump Cli 1 50 850 4 534 6% 4 10,500 Sew 600 
Louisiana Blower Cli 1 50 720 4 6 4 10,000 Sew 600 
Twin Hills Country Oklahoma City, Okla. | Pump LeRoi 1 40 1150 4 415 6 4 10:000 Nat 1000 
West Texas Pump LeRoi 1 50 1200 4 6 4 10,000 Nat 1000 
ee Boynton, Okla. Mill Cat 1 50 600 4 434 615 es Nat 1050 
Louisiana Blower Cli 1 50 720 4 6 7 4 10,000 Sew 600 
Oklahoma City, Okla. Pump Buda 1 45 850 4 534 718 Nat 1050 
Shutton Grain Checotah, Okla. { 2 4 100 4 5% 634 4 Nat 1050 
. ower i 34 612 10, 
W isconsin { Pump LeRoi 40 900 5 6 4 10/000 Sow 600 
Michigan Gen LeRoi | 40 900 4 5 4 10,000 Sew 650 
lowa Great Lakes Sewage Diversion System. Okoboji, Ia. Blower Cli 2 40 900 4 514 614 4 JS Sees Soak 
Muskogee, Okla. Comp Int 1 409 1000 4 434 6 Nat 1050 
Wisconsin Gen LeRoi 1 35 745 5 6 4 10,000 Sew 600 
ndiana Blower LeRoi 1 35 609 4 7 4 10,000 Sew 600 
Muskogee Mill & Elevator Co............... Muskogee, Okla. Elevator Int | 35 1400 6 334 416 By. Veorcce Nat 1050 
St. Louis, Okla Pumping rig Clark 1 39 600 2 534 7 2 
Illinois Gen Cli | 39 720 4 5% 614 4 11,000 Sew 600 
Chicago, Ill. Comp Wau 30 «1300 334 414 City 800 
Balfour-Guthrie & Co................-0...6. New York, N. Y. Pumping rig Clark 6 30 600 2 534 7 2 15400 essa we 
Chicago, Ill. Gen & Shaft Auto 28.8 1650 8 3346 334 City 800 
Chicago, Ill. Gen Int | 28.3 1730 6 3716 4 City 800 
Garment Chicago, Ill. Shaft Cont 1 1300 6 314 City 800 
Chicago, Ill. Gen Auto 1 27 1400 6 33% 37% City 800 
Michigan Pump Cli 1 25 600 438 5h4 4 11,000 Sew 600 


ABBREVIATIONS——AC—Allis-Chalmers; Auto—Various automotive engines 
converted to gas; BM—Bruce-MacBeth; Buda—Buda; Cat—Caterpillar; CB— 
Cooper-Bessemer; Clark—Clark Bros; Cli—Climax; Con—Continental; Her— 
Hercules; Int—International Harvester; I[R—Ingersoll-Rand; LeRoi—LeRoi; 
MM—Minneapolis-Moline; Nord—Nordberg; NTP—National Transit Pump; 
RJ—Rathbun-Jones; Ster—Sterling; Sup—Superior (National Supply Co); 


Wau—Waukesha. 


Under type of fuel: 


sewage gas. 


But—butane, City—city gas, Nat—natural gas, Sew— 


* Horizontal units; all others are vertical. Also, all installations are single- 
engine units with the exception of these two, first of which is a twin tandem, 
the other a twin unit. 
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Puitie W Swain, Editor 


A Word for Research 


I want to say a good word for scientific research, but not 
because it needs any help from me. 

The point is this: I have written some strongly worded 
editorials on the practical side. Reading these, some of 
my friends have concluded that I am an advocate of the 
sledge-hammer school of engineering and “agin” the 
slide-rule variety. This is not the fact. What I really 
favor is any variety of engineering that will best do the 
given job. Let me illustrate: 

If I were looking for a good operating man I wouldn’t 
give much weight to a knowledge of calculus, because 
there is little chance to apply such knowledge in running 
a plant. I would look for experience, horse sense, mechan- 
ical skill, ability to get along with men and a practical 
understanding of machines, because these have proved to 
be the essentials of operating skill. 

Not for a minute would I apply the same specification 
to a research man. If I wanted someone to explore the 
unknown land beyond the present borders of engineering 
practice, I would look first for a man with the scientific 
spirit—one with an analytical mind and unlimited curi- 
osity. Next I would make sure that he was well grounded 
in physics, chemistry, thermodynamics, mathematics, 
metallurgy and so on. I would do so because experience 
shows that the most important findings are made by the 
research laboratories with the best theoretical under- 
pinning. 

Our debt to scientific pioneers is beyond calculation. 
Their research has given us the X-ray, radium, all modern 
forms of electric light, photography, optical glass, all the 
new plastics, rayon, many new paints and varnishes, the 
high-speed airplane, an enormous increase in agricul- 
tural productivity, the cure for many pests and blights, 
and so on without limit. 

It has saved our lives countless times with such medical 
discoveries as the germ theory of disease, sterile tech- 
nique, anesthetics, the prevention or cure of most plagues 
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and other germ diseases, the fever machine and such 
wonderworking preparations as insulin, thyroxin, adren- 
aline, digitalis, and sulphanilimide. 

We mechanical and electrical engineers must credit 
research with the steam tables, high-speed steel, the 
fundamental principles of mechanics and of all electrical 
machinery, the chemistry of water treatment, thousands 
of new alloys. 

Some of these achievements came from a direct search 
for the solution of practical problems. Many others were 
the unexpected byproducts of “pure” research—the sort 
in which the researcher merely follows his scientific curi- 
osity, letting the chips fall where they may. 

Because they know it pays, America’s largest and most 
successful firms spend many millions annually on scien- 
tific research, much of it on problems that seem far afield. 

The yearly research budget of duPont is around 
$5,000,000. Aluminum Company of America, Eastman 
Kodak, General Motors, General Electric, International 
Nickel and Westinghouse have invested over $8,000,000 
in research buildings and equipment. In all they employ 
more than 750 research scientists, assisted by 1200 clerical 
workers and mechanics. The big oil companies spend 
other millions. 

Each of these companies has found its research dollar 
the best investment, yet research benefits the public even 
more than the stockholders, because it raises the living 
standard of the entire nation. 

You might say that mankind has two jobs. One is to 
keep the world alive from day to day—to keep factories 
and trains running, houses warm, people clothed and 
fed. Most engineering work falls in this category. 

But there’s another job to be done, the job of pioneer- 
ing into the unknown to make tomorrow’s world better 
than today’s. That’s research and I’m for it. Every 
intelligent engineer is for it, whether or not he can 
personally participate—PWS 
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Suspension of High-Temperature Piping 


Weight of a piping system becomes redistributed when tem- 
perature is raised to 750-950-F range. Constant-support 
hangers keep weight stresses out of pipe material, accord- 


ing to J Kaye Wood,* chief engineer of General Spring Corp 


> THE CHANGE of axial configuration of 
a pipeline due to thermal expansion 
under the external restraining action of 
fixed ends and guides creates a com- 
plicated stress condition in the pipe 
wall which has been the subject of 
considerable study in recent years. 
There have existed for some time well 
established methods for determining 
maximum stress due to change of axial 
configuration which can be classified as 
straight-analytic, grapho-analytic and 
scale-model-analytic. In all of these 
methods the effect of weight and hanger 
characteristics are ignored. 

This article considers only those 
stresses induced in the pipe by that 
part of the pipe weight not borne by 
the hanger supports and develops the 
relationship of hanger and pipe char- 
acteristics to this unborne weight in 
order that an adequate design pro- 
cedure can be established. These 
stresses will be called weight-transfer 
stresses in order to distinguish them 
from others due to external restraints, 
here called expansion stresses. 


Four Stresses 


The four different high-temperature- 
pipeline stresses may be classified as 
follows: (a) expansion stresses, (b) 
weight-transfer stresses, (c) internal- 
pressure stresses, (d) cold-sagging 
stresses. The stresses are determined 
independently and combined properly 
to obtain maximum resultant stress. 

The first step in the design of any 
pipeline suspension irrespective of its 
temperature is to determine number, 
supporting capacities and locations of 
hangers required to meet the following 
conditions: 


(1) The sum of the weights of ele- 
mentary pipeline sections and support- 
ing forces exerted by hangers and end 
reactions shall be equal to zero. 


(2) The sum of the moments of ele- 
mentary weights acting at their centers 
of gravity and the supporting forces 
about both the x and y axes shall be 
equal to zero. 


(3) The spans between hanger and 
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hanger or hanger and end reaction shall 
be limited to prevent excessive sagging 
stresses. 


Under these conditions, while the 
pipe is “cold” (62.5 F), the resultant 
maximum stress is the sum of the cold- 
sagging stress plus the longitudinal 
component of the internal-pressure 
stress. No expansive or weight-trans- 
fer stresses exist except where “cold 
springing” is employed. 

Suppose that the temperature of the 
pipe is elevated causing a change in 
its axial configuration. At each point 
where a hanger is attached, the shift 


Fig. 1—“Genspring” hanger; when pipe 
expands, supporting capacity is constant 


is resolved into its components along 
the three principal axes. The direc- 
tions and magnitudes of these compo- 
nents are usually shown on piping 
drawings. The vertical component or 
shift ¢ is of chief concern because of 
the consequent gravitational influence 
on the supporting system. Some type 
of flexible hanger naturally suggested 
itself when first appreciable vertical 
shifts began to be experienced. Helical- 
compression and elliptical springs came 
into use as pipe hangers but due to the 
change of supporting effort exerted by 
hangers of this type under the influence 
of the vertical shift, the constant-sup- 


* Republication rights reserved by the 
author. 


port type of hanger (Fig. 1) came into 
use later. Horizontal shifts are easily 
provided for by roller seats when « 
equals zero and by pivot-connected or 
roller-supported hangers when «¢ is 
greater than zero. 

The magnitude of the vertical shift 
depends upon the total temperature 
and the effective length of the vertical 
section of the pipeline. There was a 
time when 750 F was the temperature 
“ceiling”, until three or four years ago 
it was 850 F, and today it is 950 F, 
with indication that we are approach- 
ing an asymptotic value of 1000 F. It 
is usually assumed that the pipe mate- 
rial is at the same temperature as the 
fluid carried. 

Linear thermal expansion of pipe 
materials, such as carbon or carbon- 
molybdenum steels, can be expressed, 
for convenience, as the increase of a 
100-ft length of pipe, measured along 
its axis, for a given temperature range 


Fig. 2—Simple hanger; when pipe ex- 
pands supporting capacity is variable 


starting at 62.5 F and ending at the 
total temperature. Thus, for a total tem- 
perature of 750 F, the increase of length 
is 6% in., for 850 F, it is 74% in., and 
for 950 F, it is 834 in. 

To determine the effect of vertical 
shift on the supporting system, con- 
sider the spring in Fig. 2 which sup- 
ports the piping at point A, the capac- 
ity of the spring being made equal to 
the weight reaction W at this point 
when the pipe is “cold.” When the pipe 
is “hot”, and expansion occurs, the 
initial deflection of the spring is re- 
duced by an amount somewhat less 
than the vertical shift «. This is due 
to the combined effects of the stiffness 
factors of the spring and pipe, that is, 
when the point A is raised, the sup- 
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Ratio © = Stiffness of Pipe + Stiffness of Spring 


Fig. 3—For most applications, the percent of pipe weight transferred to the pipe 
per in. of vertical shift is practically equal to the variability factor, V, which is 
percent change in hanger supporting capacity per in. of deflection 


Dead coils 


Maximum free live 
working height height 
Vibration O4F 
adjustment 
4 #20% 
i 
Normal working | 
fo | 
Thermal | O.5F 
3 1 travel | 
L Vibration a¢ 
Minimum work- ' 
{ Solid tive 
: Base of live 


--Dead coils 


Fig. 4—Representation of the working range of a helical spring incorporated in 


a variable-support spring hanger. 


porting capacity of the spring is re- 
duced and the difference between this 
new capacity and the weight reaction 
(which does not change with expansion) 
deflects the pipe downward. Equilib- 
rium between the spring and pipe is 
reached with a resultant decrease in 
the initial deflection of the spring equal 
to some fractional part of the vertical 
shift. The decrease U in the initial 
supporting capacity of the spring is 
transferred to the pipe at point A and 
thereby induces a bending stress in it. 

The portion of the weight transferred 
from the hanger to the pipe at point A 
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H is shown relatively smaller than actual 


is given by the following expression: 


U = = K (1) 
in which k, is the stiffness of the pipe 
and k, the stiffness of the spring in 
lb per in. of deflection. K has been 
labeled by the writer in a previous 
article** as the “hanger protection 
factor.”. 

If we let 6 = k,/k, and V = 100 
k./W we obtain, 


U 6 
100 = V (+4) (2) 


in which V equals the reciprocal of the 
initial deflection produced by its corre- 
sponding load, W’, multiplied by 100. 
This term the writer has labeled the 
percent variability of the hanger. It 
gives the percent decrease or increase 
of supporting capacity in lb per in. of 
deflection. 

We therefore may state that the per- 
cent of pipe weight transferred from 
the hanger to the pipe per in. of ver- 
tical shift is equal to the percent vari- 
ability of the hanger multiplied by the 


factor (pure number). It is ob- 


6 
vious from this that the greatest pipe 
protection is obtained when V equals 
or approaches zero, or, referring to 
equation (1), when k, equals or ap- 
proaches zero. When V, and conse- 
quently k,, equal zero, we have a flex- 
ible hanger of the constant-support 
type (Fig. 2) or a counterweight sys- 
tem. In simple spring hangers V or k, 
never equals zero and can be made 
small only by increasing the length of 
the spring, a value of 20% being ob- 
tained for an over-all hanger length of 
30 to 40 in. depending on the details 
of construction. To obtain the fullest 
protection, a  constant-support 
hanger must be used. 


Percent Variability 


Fig. 3 shows a family of variability 
curves which give percent of pipe 
weight transferred to the pipe per in. of 
vertical shift for values of the ratio 6, 
(k,/k,). Usually, the stiffness of the 
pipe, k,, is large with respect to stiff- 
ness of the spring, k,, which means that 
the horizontal or flat portions of the 
curves apply. In turn the percent of 
pipe weight transferred to the pipe per 
in. of vertical shift is practically equal, 
numerically, to the percent variability, 
V. It is not safe, however, to assume 
this true in all cases, particularly for 
long horizontal stretches of pipe with 
unrestrained ends or for small pipe 
diameters. 

To determine the transferred weight, 
U, for a given hanger, it is necessary 
to know the vertical shift, ¢, and the 
stiffness factors, k, of the spring and 
k, of the pipe, at the point of hanger 
attachment (point A in Fig. 2). 

The determination of the vertical 
shift, ¢, has already been explained. It 
should be noted that under the com- 
bined action of spring and pipe the 
point A actually moves a distance of 
6 K « while the deflection of the pipe at 
point A equals K «. In practice, hangers 
of either the variable- or constant-sup- 
port types are usually provided with 


**“The Balanced Support of High- 
Temperature Pipe Lines,” J Kaye Wood, 
Engineering, Dec 3rd and 10th, 1937. 
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Fig. 5—Typical moment diagram for adjacent pipe-hanger supports 


total vertical travels of ¢ plus a factor 
of safety. 

The determination of the stiffness 
rate, k,, is a matter well within the 
control of the designer. However, with 
a view to improving this phase of 
hanger calculations, the writer offers 
the following new method which greatly 
simplifies and shortens the work. 


Stiffness Rate 


To select the most advantageous 
value of the percent variability, V, it 
is convenient to relate the various fac- 
tors in spring design to the two quan- 
tities k, and V. Referring to the spring- 
service diagram, Fig. 4, which repre- 
sents a helical-compression spring in a 
variable-support spring hanger, F is the 
maximum possible deflection in inches 
and F/2 is the normal working deflec- 
tion corresponding to the weight, V7, to 
be supported by the hanger. Conse- 
quently, F/2 multiplied by 100 is 
the percent variability, V, of the 
hanger. An adjustment range of +20% 
is allowed for the normal working load. 
The actual thermal travel, 7, in inches, 
(equal to « K @) is provided for at 
each end of the load adjustment range 
in case the travel is up or down and 
to take care of “cold-springing” if re- 
quired. Superimposed on the ends of 
the thermal-travel ranges are the vibra- 
tional amplitudes if any exist. The 
minimum and maximum _ working 
heights are determined by the outer 
ends of the vibrational ranges. 

For safety in spring design the 
spring criterion must be equal to or 
less than the material indext, that is, 

x CG: < (3) 

in which C is the spring index equal 
to D/d, D being the mean diameter of 
the spring and d the bar diameter, both 


~¢ See American Machinist, vol. 54, page 
628: “The Design of Helical Springs,” by 
J Kaye Wood. 


76 (360) 


in inches. S is the safe maximum stress 
for the solid deflection F, and G is the 
torsional modulus, usually taken as 
11,500,000 psi. For pipe hangers a 
spring index of 6 is most satisfactory, 
greater than this tends towards buckl- 
ing and a lesser value produces severe 
curvature effects. 

Considering the possibility of a vi- 
bration range at the lower end of the 
total deflection the value of the safe 
maximum stress, S, should be taken as 
82,000 psi, which, from the meager 
fatigue data available, appears to be a 
safe value for the endurance limit based 
upon a spring index of 6 and a curva- 
ture correction factor of 4/5. 

Under these assumptions, the safe 
maximum solid deflection, F, as calcu- 
lated from equation (3), is equal to 
65% of the live solid height, H, and 
the normal working deflection (F/2 = 
100/V) is equal to 32144% of the live 
solid height. 

The normal working load, W, corre- 
sponding to F/2, is equal to 2163 d’. 
Since the required value of VW may not 
yield a value of d equal to a commer- 
cial bar size, the value of D should be 


taken as 6d YW:/W in which VW, is 
the load corresponding to the nearest 
gage size of the bar and VP is the re- 
quired load. This adjustment affects 
only the safe maximum solid deflec- 
tion but not sufficiently to alter appre- 
ciably the factor of safety. 

The essential requirement, the value 
of V, is related to other factors of the 
live spring as follows: 

in which N is the number of live coils. 

We also have, 


L.= + T+ vibration amplitude (5) 


Li = a — T — vibration amplitude (6) 


The maximum working stress cor- 


responding to the minimum working 
height is: 
Si = 49,176 + 410V (T + vibration 
amplitude) (7) 
The natural frequency in number of 
vibrations per minute is given by: 


Natural frequency = 18.76 / V (8) 


We also have the important practical 
relationship: 


Over-all hanger height =L.+1.5d+12 in. 


_ 428 + 15in. + T + vibration (9) 


V amplitude 
in which d is assumed to have a maxi- 
mum value of 2 inches. 

In equation (8) it will be noted that 
the natural frequency of vibration is 
directly proportional to the square root 
of the percent variability. This means 
that simple or variable-support spring 
hangers have a definite natural fre- 
quency of vibration which, if equal or 
close in value to the frequency of a 
vibration impressed upon the piping 
system, is likely to produce a state of 
resonance. 

Any augmenting of the vertical shift 
by resonance greatly increases weight 
transfer and consequently stress in the 


Fig. 6—Piping layout for stress cal- 
culations shown in Fig. 7 


pipe. This is not true of constant- 
support hangers because (since the per- 
cent variability is equal to zero) they 
do not have a natural frequency of 
vibration. If hangers of this type have 
an appreciable degree of frictional or 
other hysteresis, they will effectively 
dampen vibration in a vertical plane. 
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The determination of the stiffness of 
the pipe, k,, is not always an easy mat- 
ter. This value can usually be deter- 
mined by applying the theory of three 
moments to the points of attachment 
of three adjacent hangers. Thus in 
Fig. 5, in which sag between hanger 
supports is greatly exaggerated and 
ends are fully constrained, the relative 
elevation of the center support is de- 
creased by f inches resulting in a de- 
crease of the weight reaction at this 
point of P pounds. 

Before depressing the middle sup- 
port,. the weight reactions for the three 
supports are each equal to wl/2 where 
w is the weight of pipe per linear ft. 
After depressing the middle support f 
in., the weight reaction at this point is 


decreased by . The two end sup- 


supports are wie increased by half of 
this amount in which E is the “hot” 
tensile modulus of elasticity and / is 
the moment of inertia of the pipe cross 
section. We may therefore write, 


P 
(10) 


as the stiffness of the pipe at support 2. 


Maximum Stress 


By similar exercise of the theory of 
three moments, the stiffness for all 
hanger positions in a pipeline may be 
determined where usually the hanger 
spacings vary and there are many con- 
centrated loads, such as valves, flanges 
and other types of fittings. Knowing 
the stiffness rates k, and k, for each 
position, the percent of pipe weight 
transferred from each hanger to the 
pipe per in. of vertical shift may also 
be determined. With these weight 
transfers, it is then possible to rewrite 
the moment equation from which the 
maximum positive and negative mo- 
ments can be calculated. Finally, the 
maximum stress is found by equating 
the moment which is numerically larger 


to 33 ™ (D* — D,‘) S, in which S is the 


maximum stress. 

The work just outlined is quite con- 
siderable but it may be shortened some- 
what by first approximating the k, 
values and if the 6 (k,/k,) values are 
well up on the flat portions of the curve 


Fig. 7—Stress in pipe riser of Fig. 6 


WEIGHT TRANSFER 


Schedules 


Variability: | 
Riser (60+ 


in Fig. 3, the percent variability of the 
hanger may be taken as the value, nu- 
merically, of the weight transfer. The 
work may be eliminated entirely where 
hangers having a percent variability 
equal to zero are used, that is, constant- 
support instead of variable-support. 

To reduce the stresses due to weight 
transfer “cold-springing” is sometimes 
practiced. The effect of cold-spring is 
to reduce the effective vertical shift, 
that is, for 50% cold-spring the effec- 
tive vertical shift in equation (1) would 
be equal to ¢/2 instead of «. 

Therefore in computing the amount 
of pipe weight transferred from the 
hanger to the pipe as expressed by 
equation (1) under the assumption of 
50% cold-spring, ¢ is merely halved and 
the “hot” value of k, retained. Under 
the assumption of 100% “cold-spring” 
the full value of ¢ is retained but the 
“cold” value of k, is used. 

Summarizing the step-by-step pro- 
cedure in design of a high-temperature 
pipe-line suspension: 

(1) Determine the weight reactions and 
weight-supporting capacities of all hangars 
for the locations given on the drawings 
under the assumptions that'the sum of all 
weights and weight-supporting forces, in- 
cluding the terminal reactions, is equal to 
zero, and that the sums of the moments 
of these forces about both the x and y 
axes are also equal to zero. This operation 
should be done in any type of pipe line 
suspension, whether there is any thermal 
expansion in the pipe or not or whether 
rigid, variable-support or constant-support 
hangers are used. 

(2) Determine the vertical shift, €, the 
two lateral shifts and the stiffness of the 
pipe, k,, at each hanger position. For con- 
stant-support hangers, k, calculations are 
not necessary. 

(3) Make certain that hanger design per- 
mits lateral shifts to take place freely. 

(4) Selecting a percent variability, V, 
(governed by hanger design, particularly 
over-all height and vibration), calculate 
the weight transferred from each hanger to 
the pipe, taking into account cold-springing 
if any. If no cold-spring is employed, cal- 
culate weight transfers by equation (1) 
using the “hot” value of k,. For 50% 
cold-spring, use equation (1) but divide € 
by 2, and retain the “hot” value of k,. 
For 100% cold-spring, use equation (1) 
and the full value of € but the “cold” value 
of k,. Since in constant-support hangers V 
equals zero, none of the foregoing calcula- 
tion is necessary; the only stresses due to 
weight will be produced by sagging and 
not by weight transfer. 


PLUS PRESSURE 
40-160 inclusi 


(5) From the weight transfers, deter- 
mine maximum stress in the pipe by the 
theory of three moments. For constant- 
support hangers, a simple calculation for 
sagging between supports is sufficient. 

(6) Combine weight-transfer and sag- 
ging stresses with expansion and internal- 
pressure stresses, bearing in mind that, 
for 100% cold-spring, weight-transfer 
stresses do not exist when “hot.” Expan- 
sion stresses are those produced by ther- 
mal expansion under external restraints 
with weight ignored. 

(7) Compare the maximum stress just 
determined with the safe maximum work- 
ing stress of the pipe material at oper- 
ating temperature under service conditions 
including vibration and corrosion. 


Examples Computed 


Applying the foregoing principles to 
the simple riser shown in Fig. 6, maxi- 
mum.stress due to the combined effects 
of weight transfer, sagging and internal 
pressure have been computed for 6- to 
24-in. pipe when supported by vari- 
able-support and constant-support hang- 
ers under the following conditions: 

(a) total temperature of 750 F, 850 F, 
and 950 F, pressures 400 to 1600 lb per sq 
in. and in the case of variable-support a 
cold-spring of 50% and a variability of 
194%, 

(b) same as (a) except with no cold- 
spring, 

(c) same as (a) except with 100% 
cold-spring, 

(d) same as (a) except with no cold- 
spring and a variability of 100%, 

(e) same as (a) except with no cold- 


spring and a riser length of (0 = +) ft. 
ft instead of (co+ ) ft. 


Curves for each set of conditions, 
Fig. 7, are averages for pipe schedules 
40-160 inclusive (ASA) there being 
very little deviation from the average 
in all cases. The safe maximum stresses 
of 10,000 psi for 750 F, 7500 psi for 
850 F and 4000 psi for 950 F are based 
on pipe material conforming to A-106- 
36 (Grade A Seamless Steel Pipe), the 
ASTM specification which calls for a 

(Continued on page 184) 


| 
3 
4 
ae 


~ 


William G Forbes, formerly 
staff engineer and technical 
writer on lubrication, Socony- 
Vacuum Oil Co, answers this 
question by going back to the 
beginning and_ describing 
how the various classes of 


steam-cylinder oils are made 


Fig. 1—Steam-engine cylinder 
oils, whether compounded or 
not, may be classified as light- 
bodied, medium-bodied, heavy- 
bodied, and very heavy-bodied 


Luprication of reciprocating-engine 
cylinders and valves embraces a certain 
element of mystery for many engineers. 
This is not surprising because experi- 
enced lubrication engineers are some- 
times puzzled when anticipated results 
are not realized from a_ particular 
brand of cylinder oil. If operating con- 
ditions are unusual it is often a matter 
of trial and error to arrive at a satis- 
factory recommendation. 

Fundamental principles of steam- 
valve and -cylinder lubrication are not 
difficult to understand for most steam 
engines. An essential is the process by 
which steam-cylinder oils are produced. 


Distillation Process 

After crude oil is taken from the 
well, the various products, such as gaso- 
line, kerosene, fuel oils, light lubricat- 
ing oils, etc, are separated by the sim- 
ple process of distillation. When heat 
is applied to crude oil, vapors are 
driven off and condensed. Large scale 
distillation is carried out in a frac- 
tionating tower, Figs. 2 and 3, which, 
as the name implies, sorts out the dis- 
tillates automatically as they rise and 
condense on trays. 

Unlike water which boils at one defi- 
nite temperature depending upon pres- 
sure, all petroleum products have what 
is termed a boiling range. For example, 
commercial gasoline has an approxi- 
mate boiling range of 90 to 410 F, 
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kerosene 350 F to 525 F and so on, until 
we reach the cylinder stocks which 
have a boiling range of 625 to 825 F. 
Figs. 2 and 3 show how continuous 
distillation is done in a refinery. As 
the hot vapors rise, they become cooler 
and a certain amount condenses on 
each tray until the tray is full of liquid 
to the level of the overflow. This level 
is maintained above the edge of the 
bubble caps so that all vapors must 
pass through liquid. Each tray is cooler 
than the one below it; therefore, the 
lightest products condense out at the 
top and the heavier ones on the lower 
trays as the vapors struggle to the top 
of the column. At certain points, the 
condensed liquids are drawn off, the 
light products at the top and the 
heavier ones from the lower trays. 
After the light products have been 
distilled from the original crude the 
residue, known as topped crude, be- 
comes the source of all steam-cylinder 
oils. When the topped crude or undis- 
tilled residue is suitable for the manu- 
facture of cylinder oils, the distillation 
process is continued, Fig. 3. Distilla- 
tion of this heavy residue must be done 
at increasingly higher temperatures. To 
obtain cylinder stocks at the lowest 
possible temperatures and to prevent 
damage to the oil from overheating, 
distillation is done in a vacuum. Gen- 
erally, the heavy residue is heated by 
steam coils except in some cases where 


superheated steam is mixed directly 
with the residue. The final result is the 
same, however—cylinder stocks of light, 
medium and heavy body are obtained. 

Cylinder stocks are also processed to 
remove undesirable materials such as 
wax which must be partially or entirely 
removed, so that the finished product 
will flow at temperatures of 40 to 50 
F. There are several dewaxing meth- 
ods in common use but they all depend 
upon refrigeration to solidify the wax 
and assure its removal in a filter. Upon 
completion of the dewaxing process 
some of the Pennsylvania stocks be- 
come finished products ready for use as 
steam-cylinder oils. 


Removing Impurities 

When other materials such as as- 
phaltic bodies are present in the heavy 
residue they are removed in various 
ways. One method is to mix the oil 
with sulphuric acid which causes an 
asphaltic sludge to settle. Upon re- 
moval of this sludge, sulphuric acid is 
washed out of the purified oil by water. 
Then the water is removed and the oil 
processed with an alkali such as caustic 
soda to neutralize and remove remain- 
ing traces of sulphuric acid. 

Another method of removing as- 
phaltic substances, now in common use, 
is known as solvent extraction. What- 
ever the method employed to produce 
finished cylinder oils, they are known 
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Cylinder Oil? 


in the commercial market as Pennsyl- 
vania steam-refined stocks, mid-conti- 
nent steam-refined stocks, etc. They 
form the bulk of the steam cylinder oils 
in use on engines today. 

Another step is filtering the original 
steam-refined oils through fuller’s earth. 
This extra filtration process removes 
some of the coloring matter, but much 
more important, it lowers the carbon- 


the process of compounding and the 
reasons therefore. The two principal 
oils used for this purpose are tallow oil 
and degras. These additives cause 
mineral oils to emulsify in the presence 
of water. Thus, when water or moist- 
ure is present on the rubbing surfaces 
within a steam engine, a tenacious and 
durable oil film is formed by the oily 
emulsion. 

Without compounding, a pure min- 
eral oil dislodges easily if moisture 
flows over the valve- and cylinder-wall 
surfaces. Hence, compounded oils are 
employed wherever possible. Tallow 
oil is manufactured from animal fats 


Light vapor 
distillates 


contain up to 14% where tallow oil 
and degras are used in combination. 
The higher the percentage of com- 
pounding the more readily the oil 
emulsifies with water. 

Compounding is generally done in 
the refinery at a temperature of 120 F 
and the process is very simple, like 
mixing salt with water. Cylinder oils 
become saturated when the amount of 
compounding reaches 14%. A higher 
percentage is impractical because the 
compounding settles out at ordinary 
room temperatures. 

Strange things can happen to com- 
pounded steam-cylinder oils if they are 


Light vapors _ 
to condenser 


forming content of the oil. Another |, iquial ‘leh, VACUUM 
is its improved ability to separate from Light | 
the oil is used in condensing engines. pect t sergio — stock, It | 
Cylinder oils of this type are known as 
“ 
“Bright Stocks” 
The premium grades of steam-cylin- l 1 
der oil are known as “bright stocks.” FS) 
They are manufactured from the best | 
crudes and are carefully filtered Medium 
stock is derived from a characteristic i . [ 
appearance, which may be described as JL t | IL J 
a golden color. “Bright stocks” havea Hea --- 
low-carbon forming content, and sepa- 
engines and_ high-superheated-steam _ fy} L---y Spock | = 
conditions. In the commercial market t ubble caps 3 rflow leve/ 
these oils are designated as Pennsyl- — L J 
bright stocks, etc, depending upon the i } Teen 
source of the original crude from which ¢ = Superheo = 
they were manufactured. > steam, 


From this brief outline of funda- 
mental refining principles it is obvious 
that the quality of steam-cylinder oils 
must vary. Unfortunately, no simple 
rule of thumb or handy instrument has 
yet been devised to gage accurately the 
quality of a particular steam-cylinder 
oil. The best and only guide in the 
hands of the average purchaser is that 
of the service results secured and reli- 
ance upon the integrity of the supplier. 


Know Your Oils 


The user should have, however. a prac- 
tical knowledge of the different types of 
steam-cylinder oils available in order 
to form an intelligent opinion on steam- 
cylinder lubrication problems. Each 
oil type has its place and often certain 
characteristics are most important. 

The next consideration in arriving at 
a better understanding of steam-valve 
and -cylinder lubrication is to follow 
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Fig. 2 (left)—Diagram of distillation tower shows how lighter distillates are obtained 


from crude oil. 


Fig. 3. Diagram of vacuum-distillation tower where steam-cylinder 


stocks are obtained from heavy residues left from the distillation process, Fig. 2 


and as employed in steam-cylinder oil, 
is known as first grade, or No. 1, acid- 
less tallow oil. Degras, refined from 
the fatty content in sheep’s wool, has 
better emulsifying qualities but does 
not stand heat as well as tallow oil. 

Generally, degras is not used for 
steam pressures above 125 lb gage. 
Tallow oil is the emulsifying agent in 
the great majority of compounded 
steam-cylinder oils. Roughly speaking, 
all compounded cylinder oils contain 
from 2 to 10% tallow oil. Some may 


not stored in reasonably warm. sur- 
roundings. Low temperatures will 
freeze the tallow oil into crystalline 
structures. Many an oil-company rep- 
resentative has been summoned to a 
plant to view a newly opened drum 
that appeared to contain a substance 
resembling ground glass. If any of the 
compounding has settled out, just leave 
the drum in a warm place for a day 
or two, then roll it on the floor. This 
will cause the tallow oil to go into solu- 
tion again and no harm will be done, 
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providing the freezing has not been too 
severe. 

Cylinder oils, whether compounded 
or not, may be further classified as 
light, medium, heavy, and very heavy 
bodied. In terms of Saybolt viscosity 
readings, this classification range may 
be taken as comprising cylinder oils 
of 100 to 250 sec at 210 F. Viscosity 
readings give the lubrication engineer 
a convenient yard stick from which he 


reads the body or flow characteristic 
of a particular cylinder oil and thereby 
gages its adaptability to a particular 
steam-temperature condition. Viscosity, 
however, has no bearing on quality. 
To those not familiar with viscosity 
terms, the test is a measurement of rate 
of flow. In this country the standard 
instrument is known as a Saybolt vis- 
cometer. A measured quantity of oil is 
placed in a container and heated to a 
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temperature of 210 F. The charge is 
then allowed to run through a standard 
size orifice and the time taken to empty 
the container is clocked in seconds. For 
example, a reading of 100 to 125 sec 
would indicate a light-bodied steam 
cylinder oil, 125 to 150 sec medium 
body, 150 to 200 sec heavy body. The 
very heavy-bodied cylinder oils (those 
above 250 sec) are seldom used in 
steam-engine cylinders. 


New Refrigerating Methods for Old 


C T Baker, Atlanta consulting 
engineer, shows how unit 
coolers, recently applied to 
ice-cream hardening rooms, 
space, 
rapidly, and bring ease of 


save remove _ heat 


control and defrosting 


Ickr-cREAM MANUFACTURERS use large 
amounts of refrigeration, for freezing 
and hardening, for cooling the mix, and 
for maintaining proper temperatures 
in rooms where ingredients are stored. 
The hardening room constitutes a major 
demand; ice cream from the freezer 
remains there, at —20 F, or lower, until 
hardened. Recent experience shows 
that unit coolers can handle this cool- 
ing job, and that they possess certain 
advantages over other common arrange- 
ments. 

For many years, pipe-coil evaporators, 
placed directly in the room, did the 
hardening, or the coils were placed in 
a bunker loft above the room, with a 
motor-driven fan to deliver cold air 
to the hardening room and _ return 
warmer air to the bunker. In more 
recent years, these arrangements gave 
way to coils placed directly in the 
hardening room, usually built up in 
the form of pipe shelves to form sup- 
ports for the cans of cream to be 
hardened. 

While such cooling-coil designs have 
been used for years and have proven 
capable of maintaining the required 
temperature, they possess certain disad- 
vantages. Coils placed directly in the 
hardening room take up space that 
could be used for storage. Most evapo- 
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Typical unit cooler for ammonia service, showing accumulator and float valve control 


rators of this type operate flooded, 
which calls for a heavy charge of am- 
monia. It is always a lengthy process 
to pump out such coils when repairs 
are necessary. Often a greater problem 
arises—finding storage space for the 
liquid during the time the coils are off 
the line, since generally the liquid 
receiver won't hold safely all liquid 


removed from the coils. Finally, the 
job of defrosting crops up and there 
is no simple solution unless it is prac- 
tical to use hot-gas direct from the 
compressor. 

During the past two years, unit cool- 
ers have been successfully applied to 
hardening-room cooling and, where 
correctly fitted to the cooling demands, 
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Unit cooler produces complete distribution and good circulation of air 


‘have demonstrated certain points of 
superiority over orthodox methods of 
refrigerating the hardening room. 

First, they occupy less space than 
shelf coils. In addition, they provide 
rapid air circulation throughout the 
room, thereby removing heat from the 
cans and cartons of cream more rapidly 
than would be possible with natural air 
circulation due solely to gravity. A fan, 
usually an integral part of the unit 
cooler, secures this latter advantage. 

The construction of floor-type unit 
coolers permits easy access to all parts 


Engineers with slagging problems may 
want to try a method of deslagging re- 
cently reported by Dipl Engr E Schumann, 
of the Industrial Inspection Association, 
Essen. Boiler operators expose slag to 
ammonia-laden vapor, obtained by passing 
steam through a 20-25% aqueous solution 
of ammonia. Depending on thickness, 5 
to 20 hours are needed to loosen slag 
enough for it to fall of its own weight, or 
to be easily removed by hand. The method 
has been reported successful on 50 differ- 
ent boilers in the Ruhr district, and is 
said to leave metal surfaces clean and 
bright, with no harm done to settings. 


Two new 900-ton compressors, installed 
in the RCA Building in April, make the 
air-conditioning system at Rockefeller Cen- 
ter the world’s largest for human comfort 
in a commercial development. These giant 
units bring total capacity to 6800 tons. 


Devotees of detective fiction, familiar 
with the sinister aspects of firearms fitted 
with silencers, don’t usually realize that it 
was just this angle that caused the au- 
thorities to discourage production of the 
silencer invented by Hiram Percy Maxim, 
after it had come into wide use among 
sportsmen and had been adopted by 
the U S Army. And to this turn of 
fortune we owe the wide adaptation of 
silencing principles to compressors, diesels, 


including motor, pipe connections, and 
controls. A galvanized metal casing, 
usually 16-gage steel, encloses the coils. 
Since ammonia is the refrigerant, coils 
are usually steel; either plain %4-in. 
pipe, full weight, or fitted with 3 or 4 
fins per inch of length, to provide addi- 
tional heat-absorbing capacity. 

An advantage of unit coolers using 
ammonia lies in the simplicity of float 
control for flooded operation. Such auto- 
matic control, accomplished by a float- 
actuated liquid valve adjustable to 
maintain any desired liquid level, in- 
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sures maximum effective cooling. A 
suction trap on the gas outlet of the 
coil collects any ammonia that may 
pass from the coil with the suction gas, 
returning it to the inlet. 

Frequently, a magnetic liquid valve is 
placed in the liquid line and connected 
to a thermostat which closes when 
room temperature falls to the desired 
point and opens when temperature 
rises to the maximum allowable upper 
limit. Where a compressor operates 
on one unit, the thermostat is con- 
nected so that it will close the magnetic 
liquid valve and stop the compressor 
also, the compressor being started when 
the temperature rises to a given point. 

To defrost unit-cooler coils requires 
only a connection between coils and 
liquid-feed point, permitting discharge 
gas from the compressor to enter the 
coils near the bottom. A hand stop 
valve in the liquid leg, between the 
liquid trap and the hot-gas connection, 
prevents the gas going anywhere but 
directly to the coils. A removable pan 
below the coils catches the melting 
frost, later removed in the form of ice. 
This method of defrosting assures 
simple, quick, and complete removal of 
frost accumulations. 


Exhaust Lines 


By L N ROWLEY 


and other industrial equipment, for the 
Maxim Silent Firearms Co dissolved to 
form the Maxim Silencer Co, aimed at 
developing industrial silencing. 


In a recent number of Lire, James T 
Robbins relates the fascinating story of the 
Kembs dam. This is on the Rhine, but the 
power plant lies on the French side with 
most of the customers in Germany. Taking 
the call to war literally, the French cut off 
the current, but shortly received polite 
notice that their German customers were 
anxious to keep on taking service and pay- 
ing bills. Being a realistic race, the French 
put the deal through quietly, and every- 
body’s happy. 


A different twist marks the story of the 
twin villages at the French-German bor- 
der, near Luxembourg. This time the Ger- 
mans held the light plant, and they also 
took their war seriously at the beginning 
and cut off power to the French village. 
The impatient French promptly shelled the 
German village. After a few hours, the 
current came on and the shelling stopped. 
A few weeks ago, there was another service 
interruption but before 10 minutes passed 
a German loudspeaker went into action. 
“Please restrain your fire’, said a voice in 


French, “the cutting of the current is due, 
not to political, but to purely technical 
reasons”. The French did “restrain” and 
sure enough, within two hours they were 
again enjoying free German electricity. 


“Heating tower” looks funny in print, 
but think of a cooling tower in reverse and 
you have a rough idea of a smart device 
for snaring Btu’s. According to Heat 
ENGINEERING, the Upson Co and the Gair 
Co of Canada lead warm moist air from 
paper-machine hoods to towers where it 
gives up heat to water cascading down 
the filling members. Many uses exist for 
the warmed water around a paper mill, 
including de-icing logs. 


In a steam generator recently granted a 
British patent, a variable-speed fan de- 
livers controlled amounts of flue-gas to 
the furnace, to regulate superheat tem- 
perature without changing rate of firing. 
The fan picks up gas after it passes a 
convection superheater, a reheater, econ- 
omizer, and air heater. Adding returned 
products of combustion lowers furnace 
temperature, decreasing heat transfer to 
waterwall tubes but markedly increasing 
weight of gas passing superheater surface 
and so producing required steam tempera- 
ture without excessive gas temperatures at 
the superheater elements. This scheme also 
produces a higher reheat temperature. 
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Air Preheaters 
for Heat Balance 


Boiler-room heat balance in modern high- 
pressure plants would be much less favorable 
without air preheaters. This review starts 


at beginning with what, where, why and how 


Efficiency of 
boiler, economizer 
and air preheater 
\ 
Bok Efficiency of boiler f te 
/ Effect of heat ™ 
~~) added by air 
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O 
a ; 
Efficiency of ‘ Effect of heat 
60F boiler alone added by 
© economizer 
2 
50F 
40+ 
20 40 60 80 100 
Heat Output — Per Cent of Maximum 


Fig. 1—Steam-generator efficiency curves show how economizer 
and air preheater increase output as well as efficiency 


P OTHER FACTORS BEING EQUAL, the boiler plant with the 
lowest flue-gas temperature has the highest efficiency. Air 
preheaters can bring stack gas to a lower temperature than 
any other type of heat-recovery device and so have become an 
integral part of boiler-room heat balance in practically all 
new high-efficiency designs. 

Plants for lower pressure, or lower load factor, may rely 
only on the one or the other; the economizer is the favorite 
(economically) for industrial steam generation if stoker 
fired; air preheaters supply heat for drying coal during 
pulverization, and represent least costly installation of equal 
efficiency for pulverized-coal, oil, and gas fuels under usually 
favorable conditions. 

An air preheater is simply a device for transferring heat 
from outgoing flue gas to combustion-air supply. Heat so 
recovered is returned to the furnace and effects an increase 
in boiler output exactly as though utilized directly in raising 
feed temperature or evaporating steam. A good rule of thumb 
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is that 40 F reduction in flue gas temperature increases output 
and improves efficiency about 1%. 

The effect of an air preheater on boiler efficiency is 
graphically illustrated in Fig. 1. The efficiency curve for 
boiler alone, without heat-recovery apparatus, is usually 
plotted against heat output or steam flow. Since economizer 
and air preheater, either or both, increase the output without 
change in input, the condition for any firing rate of fuel- 
burning equipment is represented by an increment of output 
as well as an increment of efficiency, as indicated schemati- 
cally by the sketch. 


Heat Recovered by Preheater 


Another conventional method of representing heat balance 
of a steam generator is shown in Fig. 2. This sketch illus- 
trates the simple fact that all the heat recovered (minor 
losses excepted) appears in the steam output. It does not, 
however, take into account air-preheater leakage or radiation 
from ducts. 

Air preheaters introduce additional resistance in the flow 
paths of both flue gas and combustion air. Depending, of 
course, on the size and arrangement of preheater and ducts, 
these losses may be from one to three inches water gage. 
They are usually impractical for natural-draft operation. 
Also, any economic evaluation of net dollar savings from use 
of preheat must take account of increased fan power which, 
depending on temperature, ranges from 0.7 to 1.0 kw per 
inch of draft loss per 10,000 lb per hr of gas flow plus about 
0.5 kw per inch pressure drop for equal flow of air. For a 
first approximation, 10 degrees of flue-gas cooling will pro- 
vide the heat equivalent of fan power for l-in. pressure loss 
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Fig. 2—Air-preheater heat recovery flows back into the furnace 
and is ultimately converted into sensible heat in steam 
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for both forced- and induced-draft fans. 

For pulverized-coal installations, pre- 
heated air is admitted to the mill to 
remove moisture from the coal during 
pulverization. It is usually tempered by 
mixing with cold air so that the fuel-air 
mixture leaves the mill at 120-150 F. 
Secondary-air temperatures range up to 
550 F. In general, the hotter the air at 
the burner, the better the ignition and 
flame control. Use of preheated air 
with oil or gas fuels or most waste fuels 
offers no problem. For coal on stokers, 
however, air ‘temperatures are usually 
limited to 300 F to avoid burning stoker 
iron, so that possibilities of increased 
efficiency from preheated air are limited. 

Proportioning an air preheater for a 
given installation requires study of sev- 
eral factors. First, space limitations for 
the preheater itself may limit size. Sec- 
ond, the higher the flue-gas temperature 
and the higher the load factor, the 
greater becomes the justifiable amount 
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of air preheater surface. Note that duct 
size is not appreciably affected by size 
of preheater and induced-draft fan size 
may actually be reduced by increase in 
preheater surface due to cooler gas en- 
tering the fan. 


Temperature Limit 


An economizer obviously cannot cool 
flue gas below the temperatures of in- 
coming feedwater; an air preheater has 
no such limitation and can be safely 
operated at exit temperatures below 
300 F. One authority gives the follow- 
ing rule: no metal part of the preheater 
shall operate for any appreciable period 
of time at a temperature below 150 F 
plus 20 F for each percent of sulphur 
in the fuel. Metal temperature ranges 
about halfway between that of exit gas 
and inlet air, but may be lower in local 
spots due to uneven distribution of gas 
and air flows. Any condensation of 
moisture on heat-transfer surfaces leads 


to serious plugging and probable cor- 
rosion of flow passages. 

Preheater surfaée is obtainable at 
low unit cost, about a third of the cost 
of economizer surface. However, it 
should be understood that relatively 
large amounts of preheater surface 
transfer relatively small amounts of 
heat as compared with boiler convec- 
tion surface, for example. This is true 
because the temperature difference or 
“heat head” in the preheater is less 
than in any preceding section of the 
steam-generating unit. Mean tempera- 
ture differences range from 150 to 250 
F. In some new installations preheater 
surface in sq ft exceeds that of boiler, 
water walls, superheater and economizer 
combined. 

Compactness and low cost per unit of 
surface are therefore prime considera- 
tions in preheater design. If air pre- 
heaters and economizers are installed in 
series, with relation to the flue-gas flow, 


(367) 83 


Gas outlet | A 
spacers ~ } | F a. 
\ Z- Dust 
| 


the air preheater follows the economizer 
except in a few special cases. Also, air 
preheaters are invariably arranged for 
counter flow, that is, entering air passes 
over heat-transfer surface near the flue- 
gas exit. 

Three types of preheater construction 
are in common use: plate, tubular, and 
regenerative. The first is made up of a 
number of envelopes each fabricated 
from two steel sheets of about 12-gage 
thickness. Edges are usually sealed by 
welding, with openings left for passage 
of air in and out of the envelope. A num- 
ber of such envelopes stacked with ap- 
propriate spacing (14 to 1 in.) forms 
a unit with alternate air and gas spaces. 
Large areas of metal are thus exposed 
to thin gas and air streams, making 
for compactness and low cost. 

Plates of one manufacturer’s design 
are spaced by separators which also 
serve to guide the air and gas flows. 
Another design passes the air back and 
forth several times at right angles to the 
general direction of the gas flow. 
Return-bend ductwork reverses the di- 
rection of air flow at the end of each 
pass. The latter arrangement allows 
installation of soot-blower elements be- 
tween sections of the preheater, but air 
pressure loss is increased. 


Tubular Preheaters 


Tubular preheaters consist of a num- 
ber of thin-wall steel tubes from two to 
three inches in diameter welded or 
rolled into tube sheets at inlet and out- 
let. They are usually set vertically with 
flue gas flowing upward through the 
tubes. This prevents dust or flyash from 
plugging the tubes, but fouling occurs 
with some fuels. Soot blowers are not 
effective and cleaning requires shut- 
down. Tubular preheaters cost some- 
what more and require more space than 
plate-type units. 

Regenerative preheaters, of which 
the Ljungstrom design is the only one 
in common use in this country, employ 
a moving rotor, part of which is con- 
tinuously being heated in the gas stream 
while another part is giving up its 
stored heat to the air. The rotor is made 
up of a large number of crimped steel 
plates assembled in a welded cage. The 
rotor is driven at about 3 rpm by a 
motor drive bevel-geared to the shaft. 

A large proportion of recent installa- 
tions have been regenerative. These are 
more compact for a given heat recovery 
than other designs, particularly in large 
sizes. Flue-gas and air ducts enter and 
leave parallel with each other which 
usually results in minimum space occu- 
pancy. Also, for a given gas flow, in- 
creased heat recovery is obtainable at 
the slight expense of higher rotor plates 
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without appreciable increase in total 
space occupancy. 

Operating troubles with preheaters 
fall in two general classes: (1) plug- 
ging of flow passages with soot, fly-ash 
or cinder, and (2) corrosion of the cold 
end of plates, tubes or rotor stacks. 

Plugging can occur due to several 
causes. Stoker cinder of large size can 
actually bridge the openings. Soot or 
slag blowing with steam or water can 
result in moisture being carried through 
to the preheater to start a sticky accu- 
mulation. Operation at low load, or 


frequent starting and shutdown, can in- 
crease the period of low temperatures 
prevailing in the cold end of the pre- 
heater. 

Plate-type preheaters suffer most 
from plugging as spaces are narrow 
and dead spots in the gas flow more apt 
to occur. Soot blowers or scraper chains 
have been found reasonably satisfactory 
remedies. Regenerative preheaters have 
less tendency to plug as long as the soot 
or flyash is completely dry because of 
the sweep of high-velocity air backward 

(Continued on page 156) 
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Simpler Operation for 
This Flue-Dust Sampler 


For ease of sampling in terms of field and laboratory pro- 
cedure as well as minimum cost, says P H Hardie, Consoli- 
dated Edison Co of New York, this equipment has better meter- 
ing and flow control than design reported in April POWER 


> NEITHER A MICRO-MANOMETER nor a 
barometer are a necessary part of the 
minimum-cost dust sampling device 
illustrated below. It is also believed 
that the arrangement here shown is less 
costly and requires less of an operator’s 
time both in field and laboratory than 
the sampler described in April Power. 

Instead of bubbling bottles, the dust 
is separated first in a high-efficiency 
cyclone separator and then in a fritted- 
glass filter. By this means the dust 
is removed in a dry state which greatly 
reduces the work of obtaining its weight. 
From the filter the sampled gas passes 
through a flow-regulating valve, mois- 
ture trap, rotary motor-driven compres- 
sor, gas meter and orifice for indicating 
the sampling rate. Different size nozzles 
are provided for the inlet end of the 
sampling tube so that the quantity of 
gas passing through the apparatus can 
be kept within limits for ease and accu- 


racy of testing even for widely differing 
flue velocities. 

Pitot-tube and orifice-pressure leads 
are connected to duplicate inclined 
draft-type gages. A separate orifice is 
provided for each size of sampling 
nozzle. The ratio of orifice area to noz- 
zle area is made such that the gages 
read the same if the same velocity is 
being maintained through the nozzle 
as exists in the flue at the point of 
sampling. The relationship between 
pitot-tube velocity pressure and orifice 
differential is: 


= An *Py (to + 460) 
Pro (y + 460) 


where H, = differential pressure across 
orifice, in. water (vertical ) 


Per = velocity pressure in flue, 
in. water (vertical) 


A, = inlet-nozzle area, sq in. 


Pitot tube 
clamped to 


Inclined dratt-type 


4 Special ‘scale for 
different gas 
‘ 


\ temp in flue 
Direction of Fritted-glass filter, 
flow inftlue or stack \ i medium porosity, 
Interchangeable nozzles of \ 90mm diem 5-8 gas meter 
several different sizes from } . Type B"Dumore" with index dials 
24” to 0.8" diam High-efficiency motor-driven py and 
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gages. Scale 0-10" 
water pressure 


Correct sampling rate is indicated by equal deflection of the two inclined gages. Gas 


meter gives the integrated flow at atmospheric conditions for duration of run 
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A, = orifice area, sq in. 

C, = orifice coefficient 

P,; = static pressure in flue, in. 
H, abs 

P,. = static pressure at orifice, in. 
H, abs 

t,; = temp of gas in flue, F 

t. = temp of gas at orifice, F 

If H, = por, then 


Ao _ 1 + 460) 
An Co Pso (ty + 460) 


The temperature at the orifice is 
always within a few degrees of atmos- 
pheric and can be assumed to be approx- 
imately constant. The static pressure 
in the flue and at the orifice are likewise 
sufficiently close to atmospheric to be 
assumed equal and constant. The orifice 
coefficient of discharge is virtually con- 
stant. Therefore, the temperature in 
the flue remains the only variable 
quantity. 

The orifice size should be calculated 
for some mean flue-gas temperature, 
say 500 F. For other temperatures, 
the gage reading the orifice differen- 
tial is tilted slightly to restore the 
equality of the readings of the gages for 
the correct sampling rate. To deter- 
mine this change in slope of the gage 
glass, first compute the percentage 
change in orifice differential. Then by 
means of trigonometric tables, or mere- 
ly by connecting the two gages in par- 
allel and tilting the lower one enough 
to give this percentage increased or de- 
creased reading, a temperature scale 
such as that shown can be made. When 
the inclination of the gage is changed, 
its zero must be reset. 

The orifice differential is used for 
control of sampling rate only, for which 
the Tentative ASME Power Test Code 
for Dust-Separating Apparatus permits 
a deviation of as much as 15% from. 
the correct sampling rate. The sampled 
gas is measured by the gas meter, at 
atmospheric pressure and temperature, 
eliminating all computation except the 
simple division of the dust weight by 
the quantity of gas sampled. 
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Life-Size Model Tests Control Board 


Full-scale model of control and meter board, built of plywood and 


photographs, helps visualize details and invites trial of new ideas. By 
H A Johnson and George Metz, Consolidated Edison Co of New York, Inc 


> CENTRALIZING COMBUSTION CONTROL 
in a modern high-pressure boiler room 
has the effect of creating a center of 
activity wherever the control and its 
supervisory instruments are located. 
Often control boards are surrounded by 
auxiliary equipment, in the way of 
maintenance operations, exposed to the 
noise and dirt of a general boiler aisle 
or, if in a separate room, too far away 
from the equipment being controlled. 

Unquestionably the comfort and con- 
venience of control-board location and 
arrangement have an effect on both 


morale and efficiency of the operating 
staff. Furthermore, it is most difficult to 
get the best ideas of mechanical, elec- 
trical, structural and architectural engi- 
neers translated to blueprints where the 
objects are as indefinite as comfort and 
convenience. Difficulties with lighting, 
heating, and noise have arisen in previ- 
ous installations even with careful at- 
tempts at checking all such details. 
For the four new steam-generating 
units now being erected at Waterside, 
an area about 25 ft square was avail- 
able for the necessary four sections of 


Fig. 1—Rearranging instruments and lighting, checking clearances and desk heights 
can be done in the model for less cost than one serious change in the final installation 
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meter and control panels. All boards 
were designed to come within this space, 
forming a semi-inclosed central location 
with a measure of privacy and quiet. 

Because of the increasing use of 
models in architectural and structural 
work, it was thought worthwhile to try 
a full-size model to serve as a laboratory 
for working out alternate ideas, particu- 
larly as to arrangement of instruments, 
lighting and materials. 


Building the Model 


A light-construction 14-in. plywood 
model was fabricated in a few days at 
low cost by one of the company depart- 
ments specializing in show-window sets 
and similar advertising display. Col- 
umns and other features of the final 
site were reproduced in their proper 
location. 

Enlarged photographs, actual size, of 
all gages, meters and other equipment, 
reproduced from catalog illustrations, 
were applied to the finished surface in 
their proposed positions. Several actual 
instruments with glass faces were set 
at various elevations on the vertical 
board to investigate glare and high- 
lights. Of several methods of room light- 
ing, a totally indirect system using the 
ceiling area as a source of low-intensity 
illumination was selected. Lamps were 
concealed in a trough hung 2 ft below 
the ceiling in the center of the room. 

Even with the indirect lighting ar- 
rangement, the upper part of the instru- 
ment panel had to be tipped forward 
slightly, as shown in Fig. 2, to clear the 
top instruments of reflections. Also, flat 
glass over the draft gages gave better 
results than the usual curved variety. 

After some experimenting, all panels 
and bench-board surfaces were toned a 
light gray, easy on the eyes and con- 
tributing a cheerful color note to the 
room. All large areas of dark color were 
eliminated because they absorb too 
much light and the dark area tends to 
confuse the eye in its effort to adjust 
for rapid change from light to dark. 
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Fig. 2—Acoustical ceiling with side 
drops, glareless instrument lighting and 
convenient clearances are part of the 
result of model study. Note rolling shut- 
ter for access to rear of panel 


Other features of the room were then 
finished harmoniously in contrasting 
shades of gray, the floor was laid in 
asphalt tile with alternating squares of 
dark gray and green. 

A difference between instruments 
that have to be observed closely for 
readings, and those that need only 
rapid scanning was recognized. For the 
former, a style with black divisions on a 
dull silver background was selected. 
For scanning, white numerals on a 
black dial face gave quick, positive 
impressions with least glare. Photo- 
graphic reproductions of both types 
were used on the model for this 
determination. 


Resulis Obtained 


Following the assembly of the main 
panels and bench boards, sample cor- 
ners indicating actual materials and 
colors were applied. In the final in- 
stallation, the columns within the area 
will be furred with masonry and jack- 
eted with baked-enamel steel plate. The 
vertical instrument boards and bench 
boards will be built of panels of resin- 
bonded waterproof plywood approxi- 
mately one in. thick faced with a 1s-in. 
laminated urea-plastic sheet. 

This surface, oil and acid proof, 
withstood every reasonable service test 
that could be conceived. For example, 
it is protected against cigarette burns 
by a thin lamination of aluminum sheet 
just below the surface layer; the alumi- 
num conducts away the heat from the 
area under the cigarette so rapidly that 
the surface is not burned. The back of 
the board is also covered with the same 
thickness of plastic as the front to 
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equalize any tendency to warp and to 
protect against the slight fire hazard of 
low-tension control connections. Panels 
and bench boards will be assembled on 
a steel frame, fastened invisibly from 
the back by short lag screws threaded 
on the protruding end to take a ma- 
chine-screw nut. 


Low Noise Level 


Sound-absorbing and light-reflecting 
ceiling material will be carried down 
the side walls for several feet, forming 
a dome which should result in a reason- 
ably low noise level even though the 
room will not be completely enclosed. 
If later found desirable, closure can be 


grated layout met the approval of all. 
A general feeling of satisfaction now 
prevails that the model obviated tedious 
work of several groups, each checking 
a sheaf of blueprints. Many improve- 
ments in construction details would not 
have been suggested if the model had 
not shown so clearly and exactly what 
the final conditions would be like. 
Furthermore, the model gave oppor- 
tunity to the men who would later be 
the combustion-control operators of 
these particular boilers to play with 
clearances, desk heights and reaching 
distances; a number of corrections were 
made at their suggestion. The model 
eliminated dissatisfaction that some- 


Fig. 3—Photographic enlargements and blueprints represent accurately meter posi- 
tions and appearance. Operators have a chance to get the “feel” of the board and 
make suggestions before the real thing comes along 


effected by standard sectional-partition 
panels, glazed with wire glass and pro- 
vided with sliding doors. 

Organization of the work proceeded 
in logical order. Architectural staff pro- 
posed details and materials of clean 
modern lines, free from unnecessary 
and inappropriate ornamental mould- 
ing, functional in design, practical, yet 
attractive in color. With the model set 
up, representing the best ideas sug- 
gested, conferences in the quiet de- 
tached atmosphere of the model site 
brought together all the several engi- 
neering and operating staff viewpoints 
and constructive criticisms. 

Various positions and arrangements 
of instruments and equipment were ex- 


hibited, intensity of lighting changed 


and suggestions incorporated in the 
model, until finally a complete inte- 


times arises from failure to visualize 
adequately a condition presented by 
blueprint only. Busy executives also 
used the model to gain a quick impres- 
sion of the contemplated layout with- 
out the need for studying drawings and 
blueprints. 

Another benefit realized from con- 
structing the model was the expediting 
as well as coordinating the numerous 
opinions and approvals required of a 
large and complex organization before 
a project can be put in final form. Once 
the model has been startea, it stands as 
a strong incentive to all groups who 
have responsibility for the design, to add 
their ideas. In this way conflicting ideas 
are soon smoked out, and with the 
model crying for completion, a coordi- 
nated satisfactory solution is quickly 
obtained. 
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Fig. 1—All auxiliary control devices for the car-dispatching 
system are centered on the starter’s panel 


Fig. 2—Car operator’s panel board with dispatching lights at 
top, car buttons and operating lever below 


Modernized Elevators Give 
25% More Service 


New control equipment and cars, plus a scheduling system that dispatches the cars according 


to traffic demands, boost capacity for New York’s Singer Building high-rise elevator system 
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Fig. 3—Controllers and generators for two of the elevator machines 


WHEN COMPLETED IN 1908, New 
York’s Singer Bldg was the highest 
office structure (612 ft) in the world. 
Though the building was later sur- 
passed by quite a few skyscrapers, its 
elevator system, consisting of 19 Otis 
cars, three of which rise 35 stories and 
one 40 stories into the tower, has con- 
tinued noteworthy. 

In 32 years of service, each of the 
four high-rise cars piled up a mileage 
over 294,000, so recently they were 
modernized with Otis Elevator Co unit- 
multi-voltage, micro-self-leveling, Peak- 
Period control with highest-call return. 
In additions, cars were replaced by 
modern ones, including slings and 
safeties. A new starter’s control panel 
and a new car-dispatching system have 
also been installed. 
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No changes were made on the gear- 
less-traction machines, one of which is 
shown in Fig. 4, but a motor-generator 
was installed for each as part of the 
control system. Ample space for these 
machines and the new control system, 
Figs. 3 and 6, was available in the 
main tower machine room. The original 
car speed of 600 fpm has been retained, 
but the elevator machines have sufficient 
capacity and the new controllers have 
been arranged so that speed can be 
increased to 900 fpm if desirable. 

Elevator traffic in a building may be 
divided into a morning peak, when 
practically all travel is up; an inter- 
mediate period when traffic is about 
the same in both directions; early noon 
which gives a down peak and late noon 
an up peak followed by an intermediate 
period of normal traffic in both direc- 
tions; and the day completed with a 
heavy down-traffic peak followed by 
night service. These periods require 
changes in the elevator-operating sys- 
tem to provide the most efficient and 
economical service. 


Elevator Control 
Peak-Period control, with which the 


Singer-Bldg elevators are equipped, 


meets the changes in traffic automati- 
cally, and is put in action by the starter 
pressing a button. On the starter’s 
panel are four buttons: one each for 
up dispatching, two-way dispatching, 
down dispatching and night-service dis- 
patching. 

When the button corresponding to 
up-direction dispatching is pressed, 
such as during the morning up-peak, 
each elevator is automatically reversed 
at the floor where the highest call is 
registered and returns to the ground 
floor. Thus every car is returned for 
reloading as quickly as possible and 
without any attention from either the 
starter or car attendant. 

Cars are time-dispatched automati- 
cally from the lower landing with the 
interval between their departures made 
just long enough to permit loading in 
an orderly manner. Thus, the passen- 
gers get away from the ground floor 
with a minimum of delay and the ele- 
vator plant delivers its maximum up 
capacity. 

After the morning peak passes, the 
starter presses a button correspond- 
ing to 2-way traffic and all elevators 
then operate in a normal manner. With 
this system of dispatching, cars can 
pass each other in the hoistways and 
the elevators are not slowed down to 
the pace of the slowest car. Cars are 
automatically dispatched at the ground 
floor as they become available. A car, 
therefore, may be shut down regardless 
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of its place in the schedule without in- 
terfering with the regular dispatching 
of other cars, since these are dispatched 
as they become available, at prede- 
termined intervals at the lower and 


upper terminals. 


Should a car fail to reach the upper 
terminal by the appointed time, thus 
producing an unequal distribution of 
cars, the control proceeds at once to 
correct this condition. The first up- 
traveling car to reach a pre-determined 
zone below the top terminal will imme- 
diately respond to the unanswer’ d top- 
terminal dispatching signa! py auto- 
matically reversing itself at its highest 
registered call. Thus, part or all of 
the previous delay is made up. 

If this car has a passenger for the 


starts his car, travels in the up direc- 
tion and automatically stops where the 
highest call is registered. On the way 
down all intervening calls are an- 
swered. 

Peak-Period control thus assures au- 
tomatic change of elevator operation to 
meet changes of traffic; permits the 
removal of any car or cars from the 
elevator system without interfering with 
the cars in service; incoming passen- 
gers are carried to their floors without 
delay; and the building is depopulated 
in a minimum time, with equal service 
to all floors. 

This control is centered in the dis- 
patcher’s panel, Fig. 1. Here are the 
buttons for changing from one form of 
dispatching to another, a control for 


Fig. 4—One of the original direct-traction machines with two of the new floor selectors 
and an advancer panel in the lower left-hand corner 


top terminal it must naturally proceed 
there, and it will respond to the un- 
answered dispatching signal at that 
point, unless a second car enters the 
predetermined zone and reaches its 
highest registered call before this hap- 
pens. In the latter case, the second 
car reverses and assumes the respon- 
sibility for the unanswered dispatching 
signal. Thus, most efficient use is 
made of the elevators automatically 
with minimum attention. 

When the key switch corresponding 
to night service is turned, the cars 
assigned to night-duty service will re- 
verse automatically at the floors where 
their highest calls are registered. A 
signal buzzer notifies the elevator at- 
tendant of a registered call. He then 


changing the period between car de- 
partures terminal landings, 
switches for cutting cars in and out of 
the dispatching system, a button that 
permits the dispatcher to run any car 
down non-stop and a call-back button 
for each car. This panel in combina- 
tion with the car-position indicator, 
waiting-passenger indicator and _ the 
dispatching-signal lights on the panel 
permits the starter to direct movement 
of the elevators to obtain maximum 
service. 

With Peak-Period control, car opera- 
tion is entirely automatic from push- 
buttons in the car and at the landings, 
with the exception of car starting. This 
is accomplished by moving a small 
lever to the start position, after which 
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Fig. 5—One of the new selectors that picks up the passenger 
calls and automatically stops the car at the floors 


hoistway and car gate close and then 
the car goes to the first floor for which 
a button has been pressed, stops, and 
the car and hoistway gates open auto- 
matically. 

On the operator’s panel in each car, 
Fig. 2, in addition to the start lever, 
are a bank of pushbuttons, one for each 
floor served. These buttons are of the 
individual-reset type, so that if a wrong 
one is pressed it can be released to 
the no-call position. Above this bank 
of buttons are four lights. A red light 
signals the operator to start the car 
in the up direction and a green light 
is the down direction signal. This light 
operates in combination with the down 
floor lantern at the top landing. The 
floor lantern lights first to show the 
operator that her car is the next to 
leave. At the scheduled leaving time 
the green lamp lights and a single- 
stroke bell sounds. 


Car Waiting to Load 


When a car is waiting dark at the 
ground floor for its turn to load, a 
white light flashes to signal the oper- 
ator to load, after which the red light 
flashes and a signal bell sounds the 
scheduled starting time. A blue light 
shows the highest up call. When the 
car is in normal operation, this light 
remains lighted all the way to the top 
terminal. If the car is selected to re- 
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verse when the highest call is answered, 
then the blue light goes out at that 
floor to show the operator that the high- 
est call has been answered and that the 
car will go down. 

Below the bank of floor-call buttons 
on the car operator’s panel are but- 
tons to reverse manually the car at any 
position in the hoistway, to micro-level 
the car up or down, to run the car non- 
stop, emergency stop, and one to permit 
the car to go to the top landing when 
operating on a highest-call-return sched- 
ule. Under-glass buttons are provided 
for emergency opening of car and hoist- 
way doors. The fan, car lights and 
night buzzer are each controlled by a 
switch. 


Floor Selector 


Control for these cars has an im- 
proved type of selector, Figs. 4 and 5, 
provided with what is known as an 
advancer panel. All the mechanically 
operated contacts that were on top ot 
the old-type selector are on the travel- 
ing crosshead of the new design. When 
the car-starting lever is moved to the 
start position, the advancer panel imme- 
diately moves to the floor position on 
the selector where the next stop is to 
be made, provided this stop is within 
about 50 ft of where the car is stand- 
ing. The advancer panel closes the 
circuit for the floor lantern to indicate 


Fig. 6—Floor-stopping relays for the Peak-Period control with 
highest-call return and dispatcher’s controls 


to waiting passengers the next car that 
will stop at that floor. After the ad- 
vancer panel has picked up the floor 
call no other car can take the signal. 
Thus, a positive signal is given to wait- 
ing passengers of the approaching car, 
well in advance of its arrival. Closing 
the doors starts the car and when the 
selector crosshead catches up with the 
advancer panel, it slows down and stops 
the car automatically at the floor with- 
out attention of the attendant. 

If the next call is more than 50 ft 
away from where the car is when the 
call is made, the advancer panel will 
move a distance on the selector corre- 
sponding to about 50 ft in the hoistway, 
will advance with the floor-selector 
crosshead until a floor signal is picked 
up, then will stop and light the floor 
lanterns. The car is then stopped when 
the selector crosshead catches up with 
the advancer panel, as previously ex- 
plained. 


Improvements Made 


Installation of the new control equip- 
ment has increased the elevator ser- 
vice about 25%, which permits operat- 
ing the cars on 35-second headway in 
normal operation. The highest-call re- 
turn control makes possible utilizing 
the elevators just where they are need- 
ed during rush periods to handle the 
traffic most efficiently. 
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Why and How Blowdown 


Lack of care in layout and operation of blowdown systems 


sets up serious accidents. Harry Spring reviews fundamentals 


of blowing down for the younger operator and for engineers 


whose familiarity with this operation may breed carelessness 


P In spPITE OF ALL that has appeared 
in Power and other publications re- 
garding the danger of mishandling 
boiler blowdown valves, major acci- 
dents still occur; during the past year 
several took their toll of life and prop- 
erty. Thus, both younger operators and 
experienced engineers who might be 
inclined to be a little careless through 
familiarity can profit from a quick 
review of blowdown fundamentals. We 
need to know what a blowdown is, why 
we blow down, and, above all, how to 
blow down safely. 


What is a Blowdown? 


Blowdown operations may be di- 
vided: (1) service blowdowns (or blow- 
offs) and (2) surface blowdowns. For 
the first, a pipe connection is provided 
at the lowest practical pressure part 
of the boiler (Fig. 1). The connection 
may vary in size from 1 to 2% in., ex- 
cept that the ASME Code for Power 
Boilers permits a minimum size of 34 
in. for boilers having not more than 
100 sq ft of heating surface. This con- 
nection includes one or two valves, 
as discussed later. 

The surface blowdown, located at the 
average water level and often provided 
with a skimmer (Fig. 2), removes 
scum formed by organic matter in the 
feed. Modern methods of treating feed- 
water usually prevent this condition, 
and use of the surface blowdown -is no 
longer common. 


Why Blowdown? 


Blowing down does three jobs. First, 
the blowdown rapidly lowers the boiler 
water level in case it accidentally rises 
too high. This action reduces the pos- 
sibility of an accident from slugs of 
water passing on with the steam flow. 

Second, the blowdown permits re- 
moval of precipitated sediment or 
sludge, while the boiler is in service. 
Otherwise it might be necessary to take 
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units off the line frequently, to wash 
out sludge accumulations. 

Third, and probably most important, 
blowing down controls the concentra- 
tion of suspended solids in the boiler. 
Practically all raw makeup water con- 
tains some solids in suspension. These 
solids tend to remain in the drum as 
steam is generated and, if nothing were 
done, the concentration of solids would 


amount of suspended solids in the 
boiler to a safe limit. 


When to Blowdown? 


Simple tests of the boiler water give 
the data needed to set up a practical 
and economical schedule for blowing 
down. Remember that removing hot 
water under pressure means loss of 
heat units and consequently loss in fuel 


Steam and water drum 


Surface 
hblowdown 


Fig. 1—Tandem blowdown valves at rear of 


nection, with skimmer 


build up to a point where it would be 
impossible to make clean steam. 

For example, suppose the feedwater 
averages 100 parts per million of sus- 
pended solids, and suppose further that 
no solids are carried over with steam 
and that no provision for deconcentra- 
tion is made. If all the water in the 
boiler is evaporated and replaced once 
each hour, the concentration at the end 
of 24 hrs will be 24x 100 = 2400 ppm, 
and at the end of 100 days it will be 
240,000 ppm. This means that nearly 
25% of the boiler contents are sludge, 
scale, or suspended solids. It isn’t hard 
to see that serious trouble would appear 
long before the 100 days is over. Blow- 
ing down eliminates these difficulties 
by removing enough of the high-con- 
centration boiler water to reduce the 


boiler. Fig. 2—A surface blowdown con- 


and in dollars (see Power data sheet 
No. 69 for a quick method of figuring 
blowdown cost). To save money, re- 
frain from blowing down the boiler 
(except in emergency) until the con- 
centration has attained the predeter- 
mined safe limit, and then blow down 
only enough to prevent the concentra- 
tion exceeding this limit. The maximum 
permissible concentration of solids de- 
pends on the boiler design, on the na- 
ture of the load, and on the importance 
attached to purity of steam. For many 
boilers, 1000 ppm represents a rea- 
sonable limit. 

Although outside the scope of this 
brief article, mention should be made 
of continuous blowdown. In this sys- 
tem, a small amount of water is con- 
stantly bled from the boiler, the amount 
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Fig. 4—Expansion in direction perpendicular to clearance sleeves may cause trouble 


being regulated to maintain the de- 
sired concentration limit. Equipping a 
system of this kind with heat exchang- 
ers or flash tanks salvages most of the 
Btu’s from the blowdown water and 
all that is lost is a quantity of con- 
taminated water. 


What Kind of Valves? 


To start with, one common valve that 
should not be used is the globe. While 
excellent for throttling service with 
clean fluids, the globe’s “S” flow makes 
it unsatisfactory for water containing 
solids. The seat forms a dam or pocket 
in which sediment or scale may lodge 
and soon block the entire passage. 

A gate valve or a cock with its plug 
held in place by a guard or gland and 
marked for line of opening will meet 
blowdown requirements. However, be- 
cause of the erosive action of solids 
moving at high velocity and the need 
for absolutely tight seating, manufac- 
turers have developed many types of 
“blowdown” valves. A description of 
the types available and cross-sections 
showing their construction appeared in 
Power’s special section “Fluid High- 
ways,” December, 1937. 

For pressures up to 200 lb per sq in., 
The ASME Code permits cast-iron 
blowdown valves constructed according 
to the American Standards for at least 
250 lb. For pressures not in excess of 
100 lb, the Code allows 125-lb stand- 
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ard valves as a minimum requirement. 
For pressures over 200-lb, steel valves 
must be used. 

Code regulations cover blowdown 
valves and fittings comprehensively and 
this Code has been adopted in the law 
of many states. In any case, the Code 
should be consulted and followed to 
assure safety. 


How Many Blowdown Valves? 


The Code specifies that two slow- 
opening valves or one slow-opening 
and one quick-opening valve shall be 
used when the pressure exceeds 100 Ib 
per sq in. The Code defines a slow- 


opening valve as one that requires at . 


least five full 360-deg turns of the 
operating mechanism to go from the 
closed position to full opening. For 
pressures of 100 lb, or less, one blow- 
down valve meets requirements, al- 
though two are sometimes used. 


Blowdown Valve Operation 


“Avoid sudden changes in flow 
velocity!” This is the most important 
rule in blowing down. Quick opening or 
closing of a valve controlling boiler 
water under pressure may set up such 
a reaction or “hammer” in the piping 
as to cause rupture of pipe or fittings. 

With tandem blowdown valves (Fig. 
1), it is customary to mount the quick- 
opening valve nearest the boiler. This 
should be opened first, taking care to 


raise the disk from the seat slowly. 
Then open the second valve, taking the 
same care to operate it slowly. In clos- 
ing the valves, reverse the procedure. 
Operating this way means that the 
valve farthest from the boiler controls 
the flow both in opening and closing. 
This valve bears the brunt of the wear 
and tear. On the other hand, the valve 
nearest the boiler controls minimum 
flow and a “tight” valve nearest the 
boiler is assured. Thus, with care, one 
can repair the outer valve without re- 
moving the boiler from service. 

Many operators discover that the 
slow-opening valve operates much 
easier when it does not control the flow 
and are inclined to reverse the proce- 
dure outlined. In addition to subject- 
ing to wear a valve that cannot be re- 
paired with the boiler in service, they 
take the chance of severely stressing 
the entire system by controlling the 
flow with the quick-opening valve. This 
practice may be extremely hazardous. 

In addition to handling the valves 
properly, the operator must know that 
the boiler water level is high enough 
to permit blowing down, and someone 
must be stationed at the valves until 
they are closed. Too often operators 
allow something to distract their at- 
tention while blowing down and the 
water drops to a dangerous level with 
unfortunate results to the boiler. 


Watch for Expansion 


Most engineers are familiar with the 
use of a sleeve and clearance where 
the blowdown pipe passes through a 
brick wall (Fig. 3). This prevents 
binding in the brickwork when the pipe 
expands or contracts. However, many 
tend to forget expansion perpendicular 
to the wall opening, which may be 
troublesome when the end of the blow- 
down piping is anchored, as is common 
when it turns downward through the 
floor. As shown in Fig. 4, expansion in 
this direction may cause the pipe to 
bind in the brick wall and produce 
heavy stresses. Expansion loops or 
abrupt turns with many fittings are not 
desirable in blowdown piping. It is 
best to provide ample clearance for free 
expansion at each end of the long run 
of piping. 

Pipe tends to expand 0.0000065 in. 
per in. of length, per deg F rise in 
temperature. Thus a 30-ft length of 
blowdown pipe subject to a tempera- 
ture rise of 80 F to 250 F would tend 
to expand 30 x 12 x (250 — 80) xX 
0.0000065 = 0.397 in., or a little over 
3% in. If this expansion is restricted se- 
vere stresses will be set up and trouble 
is bound to follow. 
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‘Fig. 3—Clearance sleeves allow for pipe expansion 
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These 11 pumps supply 400 tons of water a minute to the 
Lagoon of Nations fountain when it is in full operation 


Water Falls on The Fair 


> WATER AND LIGHT in the hands of en- 
gineers have made the New York 
World’s Fair one of the most beautiful 
spectacles of all time. To supply foun- 
tains, cataracts, cascades, jets, and re- 
flecting pools requires at times approxi- 
mately 250,000 gpm of water. Such a 
tremendous quantity is possible only 
because the water is recirculated; the 
only loss is by evaporation and wind- 
blown spray. 


Two of four 3,250-gpm centrifugal pumps that supply water 


to the 120-ft singing tower waterfall 


The most breathtaking of all the 
water exhibits, the Lagoon of Nations 
fountain, uses 100,000 gpm in full 
operation. Water is supplied by 11] 
Worthington pumps driven by Westing- 
house squirrel-cage motors equipped 
with General Electric controls. The 
units are arranged like the spokes of a 
wheel, with the starting equipment 
forming the hub in the center of a cir- 
cular glass-inclosed room. The pumps 


are below water level and self-priming. 

An addition this year is the 120-ft 
high singing-tower water fall, part of 
the Westinghouse exhibit. Six tons 
of water at one time will tumble down 
over 15 cascades lighted by 24,400 can- 
dlepower of white light and 24 1540- 
watt under-water lights. Water will be 
supplied by four 75-hp, motor-driven 
pumps with a combined capacity of 
12,500 gpm. 


Each of the singing-tower pumps is driven by a 75-hp squirrel- 


cage induction motor with its starter outdoors 
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Sunset—Golden Gaté 


Wouldn’t it be wonderful if—every time you had a chance to take 


If you're a photographer— a picture like this—you got it? anc 


Perhaps that’s too much to expect ... but you can come closer 
to your idea of perfection if you standardize on photographic 
materials as dependable as modern science can make them... 
Agfa Ansco, the oldest American photographic manufacturer— 
nearly 100 years old—offers a complete line—cameras, films, 
papers, chemicals—that is unsurpassed for dependability of 
results. 


These—and all other products bearing the Agfa Diamond trade: 
mark—have an “extra margin of quality” that can help you do 
greater work than you’ve ever done before. 


Agfa Ansco has installed Riley Boiler Units. 


STOKER CORPORATION, WORCESTER, MASS. aml 
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Riley Boiler Unit 
at Agfa Ansco 


Division of General Aniline & Film Corp. 
Binghamton, New York 


61,000 lbs. of steam per hour 

475 lbs. pressure ¥ 

700° F. Steam Temperature i” 

Efficiency at 55,000 lbs./hr. 

oo Efficiency at 33,000 lbs./hr. 
8 fe} 


Unit equipped with Riley Boiler, Super- 
heater, Water Walls, Air Heater fired 
with Riley Atrita Unit Pulverizer. 
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Wouldn't it be just as gratifying if, when you install new boiler 


take equipment, it not only would meet all of your expectations but 
d would exceed them? 

loser an if y ou re an engineer That is not asking too much when you select Riley Steam Gener- 

aphic ating Equipment. 

beh One after another Riley installation is going into operation 

Siew, without starting up pains—is operating at efficiencies and capaci- 

ry of ties in excess of guarantees—is staying on the line without forced 
outages—and is giving complete satisfaction. Riley products 
also have an “extra margin” of quality which enables an engineer 

trade- to operate at lower steam costs with low maintenance and absolute 

ou do dependability. 


That is why it will pay you to visit modern Riley installations 
before purchasing Boiler or Fuel Burning Equipment. 


A survey of your power plant by a consulting engineer will possibly show ways of making surprisingly large 
savings in power costs 


STEAM GENERATING UNITS 


BOILERS PULVERIZERS BURNERS STOKERS  SUPERHEATERS e AIR_ HEATERS 
‘blotches @ WATER-COOLED FURNACES @ STEEL-CLAD INSULATED SETTINGS @ FLUE GAS SCRUBBERS 
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This model contains 134 miles of alumi- 
num tubing, precise in section and con- 
tour, with each tube rolled in 


Model maker Keithley drills a flange 
bolt hole. Such parts are aluminum 
castings, machined and polished 


Just one of the 288 superheater ele- 
ments, all alike (checked to template). 
Spacers are welded in 


Late in Aprit Editor Phil Swain 
visited the cellar workshop of E C 
Keithley in Detroit to see this all- 
aluminum scale model of the latest 
high-pressure boiler in the power house 
at the Ford Motor Co’s Rouge Plant. 
With the help of four students from 
Detroit University, Mr Keithley was 
completing his masterpiece for Com- 
bustion Engineering’s exhibit at the 
New York World’s Fair. After the fair 
it will be presented to Mr Ford. 


Keithley’s Detroit University stu- 
dent assistants have a large order 
with 2346 tubes and 14,000 rivets 


MICRO GIANT 


Mr Keithley, Superheater Co and 
Combustion Engineering Co field man 
for the past 20 years after 17 years 
of mechanical work in the Navy, has 
equipped his home workshop with 
lathe, drill press, milling machine, sheet- 
metal bender, tube formers and bend- 
ers, metal saw and many small tools. 

The real No. 7 Rouge boiler, of 
which this is an exact replica, 5 scale, 
will generate 900,000 lb of steam per 
hr at 1400 Ib, 925 F. 


All around the cellar the boys work 
—cutting, bending, matching, fitting 
to exact dimensions 
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George Edwards 
Advisory Editor 
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Kavenson & Levering 


MAKES MODERNIZATION PAY AS IT GOES 


When the boss is shown the economy and better per- 


formance of each change before being asked to shell out 


money for the next modernization step, the result is 


an up-to-date power plant in first-class operating order 


ODERNIZATION of the power 

plant at Eavenson & Levering Co’s 
wool-scouring and carbonizing plant, 
Camden, N. J., has been a step-by-step 
process, with each improvement de- 
signed to pay for itself as quickly as 
possible. In this way, the management 
has been able to see the economy and 
better performance of each change be- 
fore being asked to grant money for the 
next modernization step. The result is 


2500-lb-per-hr pulverizer on boiler used for standby 
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that today the power plant is up to date 
and in first-class operating order. 

In 1934 the boiler plant consisted of 
two 4000-sq-ft, two 17,500-sq-ft and one 
1500-sq-ft units, all stoker fired. A 
single 750-kw turbine operated at 200 
Ib throttle and extracted at 7 lb for 
process and heating. The 750-kw, 440- 
volt, 2-phase generator had enough 
capacity to carry factory load. 

That year, modernization started roll- 


By W A LOFFT 
Chief Engineer 


ing when a pulverizer was put in for 
one of the 4000-sq-ft boilers. At the 
same’ time, this unit was modified to 
make more efficient use of pulverized 
fuel, by installating a single side water- 
wall of 300 sq ft heating surface. Al- 
though we realized that we could prob- 
ably get better results by raising the 
boiler, this was put off as the boiler 
was due for replacement in a few years. 

However, plant performance and 
fuel saving with pulverized coal proved 
so gratifying that we modified the other 
4000-sq-ft boiler in the same way, 
equipping it with a similar 2500-lb- 
per hr pulverizer. With pulverized fuel, 
efficiency of these two units averaged 
75%, compared to 63% with stoker 


Backpressure turbine serves as a reducing valve 
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Part of the modernization program is this 60-ton bunker 
and elevator installed to facilitate coal handling 


firing. Also, we could operate these 
boilers continuously at 200% rating 
with no trouble at all. 

Cost of pulverizing equipment and 
boiler changes was $22,000. Within 
three years after installation, the equip- 
ment saved $35,000, more than two- 
thirds due to fuel saving alone. The 
rest came from lowered maintenance 
and operating costs. 


New Control Equipment 


Also in 1934, control equipment was 
improved so that constant steam pres- 
sure could be maintained in spite of 
wide load variations. We put in a 
damper in the boiler breeching, de- 
signed to maintain automatically con- 
stant draft over the fire. A single regu- 
lator, actuated by pressure in. thecmain 
steam header, adjusts rate of’ ‘fuel sup- 
ply to each boiler. A feeder’ arm in 
the pulverizer regulates amount of coal 
being fed in proportion to the amount 
of air, nearly all of whieh enters with 


the pulverized goal. The immediate 
response of the damper in the common’ & 


fuel and air. line eliminates any time 
lag between action of the pressure regu- 
lator and the Corresponding change 
fuel supply. 

The, next improvement was in the 
watertreating equipment. The entire 
factory uses about 400,000 gallons of 
water.daily, obtained from three deep- 
wells. About 53,000 gal. “daily are 
required for. boilenumakeup because 
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much process steam is lost in use. Deep- 
well water, varying in hardness from 
6 to 9 grains per gal., is treated by a 
battery of four zeolite tanks, each with 
a capacity between regenerations of 
about 75,000 gal. 

We discovered that the brine solu- 
tion used for regeneration and then 
wasted, still retained a salt concentra- 
tion of 2 to 3 deg Baumé, so we put 
in a brine-reclaiming tank to save this 
salt. Thus, the brine, after passing 
through a zeolite tank, is now pumped 
to a reclaiming tank. When the next 
zeolite tank is to be regenerated, the 
reclaimed brine is first passed through 
before using concentrated brine. The 
latter is then reclaimed and held ready 
for the next regeneration. This re- 
claiming, eee saves four 200-lb 
bags.0 er day. 

To, -¢oal handling, an out- 
“goa metal bunker and enclosed 


elé¥@tor was installed to deliver coal 


directly from car to pulverizers. Auto- 
“matic scales weigh and record the 
amount of coal delivered to each pul- 
verizer in the boiler room. This equip- 
ment, described in Power, January, 
1940, cost $10,000 and will pay for 
itself in two and a half years. The 
accurate operating tests made possible 
by the equipment have permitted the 
plant to use a grade of coal averaging 
20 cents less per ton, with no loss in 
operating efficiency or physical condi- 
tion of the boilers. 


Brine-reclaiming tank saves four 200-lb bags of salt per day 
lost in regeneration of zeolite used to treat boiler feed 


Our first turbine-room improvement 
was a small turbine driving a 200-kw 
generator. This unit is used as a back- 
pressure machine to supply 100-lb 
steam to the process line. Formerly, 
200-lb steam from the boilers passed 
through reducing valves to satisfy the 
100-Ib process demand. Now, we use 
this pressure drop in the small turbine. 
with a reducing valve to help out when 
demand for 100-lb steam exceeds cap- 
acity of the machine. 

Although water rate of the turbine 
is around 150 lb of steam per hr per 
kw, the electric energy we get is velvet. 
This proves useful in carrying short- 
time peak loads too large for the big 
generator and not large enough to war- 
rant using utility service. 


Recirculating Air Duct 


A second 750-kw turbine-generator 
was installed two years ago to provide 
insurance against failure of the original 
750-kw machine. Also, we put in a 
recirculating air duct on the first ma- 
chine. This gives us a totally enclosed 
ventilating system in which the air is 
cooled by water pipes. Because of this 
enclosed system, the generator wind- 
ings seldom need cleaning, and the 
machine can be operated at considerable 
overload without overheating. An auto- 
matic alarm warns the operator if the 
machine overheats. 

There has been gradual revamping 
of the entire electric power control and 
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distribution system. Size of the bus 
structure has been increased and new 
oil circuit breakers have replaced older 
ones, to avoid possibility of breakdown 
due to high loads. The original connec- 
tion with utility supply, for standby 
and emergency, was changed to permit 
increased flexibility and greater ease in 
keeping the 15-minute demand at~a 
minimum. 


Circuit Breakers 


We took out the old 200-kva oil break- 
er connecting the plant with the utility 
lines and put in a 800-kva breaker. 
Three double-throw switches permit 
any of the three factory departments 
to be connected with utility power. 
Normally, outside power is used only 
when the power plant is shut down. A 
load limit relay on the utility company’s 
primary supply trips the breaker when 
demand reaches a predetermined value. 
In event of partially crippled steam 
supply or other emergency, any of the 
three double-throw switches may be 
thrown to cut in the outside power 
source. 

The last power-plant improvement is 
the long-anticipated replacement of old 
boilers. We now have two new units, 
one 6000-sq-ft and the other 4000-sq-ft. 
These are 3-drum, bent-tube units, with 


Ventilating duct recirculates and cools air for 750-kw generator—an instance 
of planned spare-time work. Automatic alarm warns of overheating 


three waterwalls and superheaters. The 
4000-sq-ft boiler has one of the old 
pulverizers; a new 4000-lb-per hr pul- 
verizer was installed on the larger 
boiler. 

Steam is generated at 210 lb, 100 
deg superheat. Feedwater is supplied 
at 212 F. The new boilers are showing 
efficiencies up to 80% during normal 
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operation and are, therefore, giving 
marked fuel savings over the old units. 
A new boiler-room instrument board 
contains a pressure indicator, steam 
flowmeter, temperature and COQ, re- 
corder, and a draft indicator. Although 
one of the old boilers still stands by 
for emergencies, we plan a new unit 
soon to take over this job. 


Welding Cuts Compressor-Repair Cost 


Ring grooves --~-<. 


Welded layers around pis 


FIG. 1 
Grooves welded fu// 


13 to 14" 


S14" to 52" 


Fig. 1—Dimensions of repaired pistons. Fig. 2—Corners of ring grooves are 
rounded before welding. Fig. 3—Piston ring grooves are first welded full. 
Fig. 4—Then, one or two bronze layers are deposited around piston surface 
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By S W HINES 


The Linde Air Products Co 
Charleston, W. Va. 


EEPING DOWN REPAIR COSTS, 
maintaining equipment in condi- 
tion for highest operating efficiency and 
having machines ready for service when 
required are major problems for an 
operating engineer. The manner in 
which a prominent West Virginia util- 
ity company handles equipment repairs 
in its machine shop presents an inter- 
esting angle on low-cost maintenance. 
This company operates many gas- 
engine driven, natural-gas compressing 
stations and standardizes on bronze 
welding for reclaiming worn power and 
compressor pistons. To date, approxi- 
mately 100 pistons, ranging in diam- 
eter from 13% in. to 32% in., have 
been resurfaced. 
The power and gas-compressor cylin- 
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Fig. 5—Piston rough turned for bronze welding 


ders and pistons wear out-of-round and 
seriously reduce efficiency. This re- 
quires reboring the cylinders, which, 
of course, means using oversize pistons. 
Formerly, old pistons were replaced by 
new cast-iron ones. Now, they are re- 
built with bronze at one-half the cost 
of new pistons. 


First Step 


The first step in reconditioning these 
pistons is to rough-turn surfaces and 
ring grooves, Fig. 5. This is done so 
that corners of the grooves can be 
rounded to about a ¥%-in. radius, Fig. 
2, to prevent burning and cold laps 
when the bronze is deposited. 

Before welding, each piston is pre- 
heated with a natural-gas burner. Dur- 
ing the preheating operation the pis- 
ton is supported so that it is directly 
over the burner, which is in a pit in 
the welding-shop floor. Before preheat- 
ing, the repair crew builds a tempo- 
rary firebrick furnace around the pis- 
ton, leaving space at the top for the 
welding operation. 

A rope wound around the piston rod 
and connected to a chain fall rotates 


the piston while it is being recondi- 
tioned. Preheating is carried on, from 
1 to 14% hours, or until the piston be- 
comes cherry-red. 

Piston-ring grooves are first filled 
with bronze, Fig. 3. Metal is deposited 
at a point about 45 deg above horizontal 
center line, Fig. 6. This is a convenient 
point to weld, as the molten metal then 
does not flow too far ahead of the point 
of deposit and, therefore, does not tend 
to trap gases from the cast-iron. 


Depositing Metal 

After piston-ring grooves are welded 
full, a layer of metal about 6 in. wide 
is deposited around each end of the 
piston and then the space between is 
filled, Figs. 4 and 7. Generally, one 
layer of deposited metal over the pis- 
ton surface provides enough metal for 
machining to correct size. On badly 
worn pistons, sometimes two layers are 
required. 

During welding, each piston is kept 
at about 1400 F. Afterwards, the pis- 
toh is allowed to cool in air, then placed 
in a lathe and machined to desired 
diameter. Finally, ring grooves are cut. 


Fig. 6—Piston being bronze welded 


To recondition a 14-in. compressor 
piston requires 90 to 100 lb of bronze 
welding rod, 12 to 14 hours of welding 
time, and 6 hours for the machine work. 
A 24-in. power piston practically dou- 
bles time and materials. A 29-in. piston 
required 356 lb of bronze rod and 38 
hours of welding time. 


Using Metal Spray 


Worn rods are also rebuilt and ma- 
chined to original size by the metal- 
lizing process. In this case, rods are 
first rough grooved and knurled to 
obtain a good mechanical bond. Then, 
carbon steel of desired hardness in the 
form of wire is sprayed on the rods 
until the diameter has been increased 
about ¥ in. Finally, they are turned 
and polished to the original diameter. 
Piston rods reclaimed by this method 
are giving satisfactory performance, ac- 
cording to service records. 

In addition to the pistons and rods 
reclaimed by welding and metal spray- 
ing, a large number of other engine 
and compressor parts, as well as pumps 
and gate valves, are being repaired by 
the same methods. 


Fig. 7-—Piston completely welded 
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Fig. 8—Piston turned to size and grooved 
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FORCED CIRCULATION 
STOPS CORROSION 


U’ IN MASSACHUSETTS six old boilers 
are now taking modern medicine— 
and liking it. The trouble was internal 
corrosion. The cure, very effective in 
this case, is forced circulation. 

The three vertical firetube boilers 
pictured are in Station No. 1, Chestnut 
Hill Pumping Station, Boston Metro- 
politan District Water Supply Commis- 
sion. Three similar boilers are in adja- 
cent Station 2. All developed the same 
trouble, were cured in the same way, 
so let’s see what happened in Station 1 
(with the help of Charles P Stuart, 
Supt of Pumping Stations, who supplied 
the following information). 

Each boiler is a straight-shell unit, 
with 3028 sq ft total heating surface, 
2238 sq ft water heating surface, and 
42.3 sq ft grate area. The round firebox 
is 7 ft 3% in. across and 8 ft 634 in. 
high outside. The boiler shell has an 
outside diameter of 8 ft 21% in. and is 
24 ft 1 in. long. These are old boilers, 
two (Dillon) installed in 1921, and one 
(Coatesville) in 1923. Operating steam 
pressure is 185 lb. 


Corrosion Trouble 


Corrosion trouble started when these 
boilers were shifted from coal to oil in 
1933, by installing two burners in each 
boiler. To prevent possible damage 
from flame impingement on the inside 
of the water leg, the inside plate was 
shielded with brick tiling to a height of 
about 6 ft. 

After a year’s service with oil, groov- 
ing in the water leg became noticeable. 
The obvious cause was poor circulation, 
made evident also by the very sluggish 
pickup of temperature inside the water 
leg when starting the boiler from cold. 

Since forced circulation was the ob- 
vious remedy, each boiler was equipped 
with a centrifugal pump rated at 50 
gpm when supplied with boiler water 
at 185 lb and 382 F and operating 
against a total dynamic head of 25 lb. 
Each pump is direct driven through a 
flexible coupling by a single-stage steam 
turbine running 1800 rpm normal and 
2500 rpm maximum. While the turbine 
is designed for a maximum working 
pressure of 225 lb and 475 F, it is large 
enough to carry full load with 100-lb 
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steam at the throttle. In operation, the 
steam pressure is reduced by throttling 
to the turbine as required; a governor 
keeps overspeed within 15% above 
normal. 

The pumps have stainless-steel shafts, 
shaft sleeves and wearing rings. The 
pressure differential through the water 
leg varies from 0 to 10 lb per sq in. The 
pump casing of cast steel is designed 


for a working pressure of 250 lb. Water 
valves are Monel. Incidentally, this 
forced circulation system is convenient 
for feeding water-treating chemicals. 

A duplex gage is connected to register 
pump-suction pressure with one hand 
and delivery pressure with the other. 
The differential is an indirect measure 
of the rate of flow. 

The pump takes water from a point 
about 12 in. below normal working level 
in the boiler and discharges it in the 
water leg, on the opposite side of the 
shell, about 12 in. above the mud drum. 
To insure circulation, the discharge 
pipe inside the water leg is plugged 
at the end, forcing the water to shoot 
circumferentially through a_ tapered 
slot in the side of the pipe. To equalize 
temperatures and avoid smoke during 
rapid heating, this water circulation is 
turned on before burners are started. 


Fig. 2—A pump behind each boiler to recirculate water stopped plate grooving 
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Fig. 1—Fronts of vertical boilers equipped for oil firing e 


PRACTICAL AIDS TO OPERATION 


Hammer Loosens 


Coal in Chute 


ROPE-OPERATED CHUTE HAMMERS, like 
that shown, save much climbing at 
Charles R Huntley Station No. 1 of 
Buffalo-Niagara Electric Corp. The 
coal fed to pulverizing mills in this 
plant ranges up to 114 in., but aver- 
ages 3g in. or less. When damp, it is 
likely to hang up in the feeding chutes 
from overhead bunkers. 

Formerly the operator had to climb 
up on the scale housing and swing a 
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sledge to loosen the jam. Now every 


mill-feeding chute in the plant is 
equipped as shown. The 20-lb weight, 
W, is clamped in one end of a guide 
arm A, attached to the chute, and is 
lifted by a rope through a pulley sup- 
ported from the end of a short angle- 
iron boom B. When the weight is lifted 
by the operator pulling on the rope and 
released, it strikes the chute a powerful 
blow. A plate P prevents the weight 
from damaging the chute. This is more 
than a labor-saving device. It rates 
also as a safety kink.—Fie.tp Epiror. 


Flexible Hose Cures 
Packing Troubles 


WE WERE BOTHERED with condensate 
leakage from the steam-heated drying 
rolls of a board-lining machine. Fig. 1 
shows how the steam connections were 
made from the steam main into the 
rolls. Because no provisions were made 
for expansion and contraction of the 
connections, it was impossible to keep 
the packing tight in the connections to 
the roll shafts. To correct this difficulty 
I used flexible hose for the connections, 
see Fig. 2. 

To prevent the pipe connections that 
go into the shaft packing boxes turn- 
ing with the rollers, I used a T between 
the hose and these connections. In the 
side connection of the T, I put a capped 
nipple 6 in. long and fastened a forked 
bracket onto the bearing so that the fork 
held the nipple vertical. This left the 
whole connection free to move ver- 
tically and corrected the trouble. 

The cost of material to make 14 con- 
nections was less than $10.00. They 
have now been in operation over a year, 
and the rotating connections have re- 
mained tight, without addition of new 
packing. 


Englewood, N. J. R Boettincer 
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Warm Water Improves 
Regulator Operation 


OUR’ HYDRAULICALLY OPERATED REGU- 
LATORS were originally very sluggish, in 
spite of their adequate size and the fact 
that their cylinders were kept continu- 
ously lubricated with a special soap 
preparation. Then, too, during summer 
months the exterior surfaces of the 
power cylinders sweated badly because 
of the low temperature of the pressure 
water. 

To improve plant appearance we de- 
cided to install a homemade heater on 
the pressure-water line, shown in the 
figure. Heating is done with previously 
wasted drips, which increase the pres- 
sure-water temperature well above the 
point at which moisture condenses on 
the exposed surfaces of the regulator 
cylinders. 

After placing the heater in operation, 
not only was condensation of moisture 
from the surrounding air eliminated, 
but much to our surprise sluggish oper- 
ation of the regulator became a thing of 
the past. The latter was no doubt due 
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to warming the lubricant film between 
the plungers and inside surfaces of the 
cylinders. 


Bethesda, Md. S H CoLeman 


Plugs Turbine Nozzle 
to Improve Efficiency 


IN OUR PLANT we have a centrifugal 
pump driven at 1900 rpm by a 60-hp 
steam turbine operating on 130-lb 
steam. A steam flowmeter on the line 
to this turbine recorded 72,800 lb daily 
steam consumption. A pressure gage 


attached to the turbine side of the gov- 
ernor showed a pressure of 43 lb when 
the turbine throttle and the pump suc- 
tion and discharge valves were wide 
open, indicating that the turbine was 
not operating near its rated capacity. 

This turbine did not have hand- 
operated valves for closing some of the 
nozzles to reduce the pressure drop 
across the governor valve, so we re- 
moved the nozzle ring, then tapped and 
plugged one of the nozzles with a pipe 
plug. This change increased the steam 
pressure on the turbine side of the 
governor to 62 lb and decreased the 
daily steam consumption to 63,800 Ib, 
and saving of 9000 Ib. 

On turbines, the value of hand-oper- 
ated nozzle valves can be more readily 
realized if a pressure gage is connected 
to the low-pressure side of the governor 
valve. This makes it possible for the 
operator to close the proper number of 
nozzles to maintain constant speed with 
minimum pressure drop through the 
governor valve and thus operate at a 
higher efficiency. 


Buffalo, N.Y. R E Fontaine 


Concrete Casing 
Keeps Pump Going 


THE CAST-IRON CASING on one of our 
circulating-water pumps fractured. The 
crack was a bad one, extending more 
than half way round the casing on the 
pressure side of the pump. In addition 
to permitting water to escape, the 
crack seriously weakened the flange 
that supports the outboard bearing for 
the impeller shaft. 

When the pump was dismantled, we 
found that a large section of the pres- 
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sure side of the pump casing was of 
mere paper thickness. This was partly 
due to corrosion, and also because sufh- 
cient attention had not been given to 
centering the core accurately when 
making the casting. 

As no spare was available, and the 
plant was operating at full capacity, 
we set about making a temporary re- 
pair. To support the flange, stiffening 
angles were welded between it and 
other sound parts of the casing. The 
contraction of these angles served to 
tighten the crack, but sealing it by 


welding was out of the question because 
of the rotten state of the metal. To 
seal the crack and support the metal, 
and, in fact, take its place should it 
collapse, the entire pump was cast in 
concrete (see photos). 

A form was erected, leaving the 
necessary dismantling flanges open 
(the pump is dismantled axially), and 
reinforcing bars inserted. The concrete 
was mixed with small granite chip- 
pings, sharp sand, and quick-setting 
cement in the proportions 4:2:1 by 
volume, and made fairly sloppy. We 
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washed the pump casing thoroughly 
free from oil and dirt, then poured the 
concrete and rammed it into the form. 
We let the job stand overnight and the 
following morning put the unit back 
into service again. Since then the pump 
has operated satisfactorily. 
Newcastle-on-Tyne, England 
T D OswaLp 


Stems of High Valves 
Made Easy to Reach 


VALVES in outside overhead steam lines 
often require extensions on their stems 
if they are to be operated by attend- 
ants on the ground. In our plant we 
made sturdy handles for this purpose 
as shown at A in the photo. We cut 
yokes from steel plate, notched to fit 
over the valve wheel, see diagram. These 
notches were made sufficiently deep to 
prevent the yoke from accidently slip- 
ping on the valve wheel. In some of the 
installations we tightened the inside 
part of the notch onto the wheel so 
that the yoke could not be removed 
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easily by someone who might wish to 
use it for another purpose. 

We welded each steel yoke to a 34-in. 
or a 1-in. pipe extension, long enough to 
extend down to a convenient operating 
height and there fitted on a hand wheel 
or a simple T-head for operating the 
valve. We made the latter by welding 
on a cross piece of pipe long enough 
to give the desired leverage to operate 
the valve. 


Kilgore, Texas CHARLES C LYNDE 


Chain-Linking Pliers 


MANY AN ENGINEER has had to hold 
two ends of a roller chain together 
and at the same time tried to insert a 
coupling pin to join the chain. It usually 
takes three hands. By grinding the ends 
of a cheap pair of adjustable pliers as 
shown, it is possible to hold the chain 


together with one hand while inserting 
coupling pin with the other. 


New York, N.Y. SM Etonxa 


Skimming Pool Improves 
Cooling Tower 


OIL-CONTAMINATED COOLING WATER 
pumped over a cooling tower eventually 
coats the surfaces with a slime. A cool- 
ing tower in this condition, if permitted 
to dry, is very inflammable and, once 
afire, defies all extinguishing efforts. 
One such fire completely consumed a 
140-ft tower in less than 20 min. 

At the plant of the Talco Asphalt & 
Refining Co, Mt Pleasant, Texas, an 
oil-skimming pit insures that only clean 
water goes over the tower, see photo 
and diagram. The concrete pit, 12 ft 
deep, is divided by vertical baffles into 
four sections. The baffles are built in- 
tegral with the pit itself, preventing 
longitudinal collapse as well as skim- 
ming oil off the water surface. 

All water enters the pit at one end 


and flows slowly toward the first sus- 
pended baffle. This wall directs flow 
downward to the bottom where the 
water is reversed by the floor-supported 
baffle and flows upward and over its 
top into the second section, and so on 
into the fourth section of the pit. From 
here the clear water is pumped over 
the cooling tower before being recir- 
culated through the plant. 
Channel-form skimming troughs S$ 
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hung just ahead of the suspended 
baffles are set so that current action 
will carry the oil from the surface into 
the channel section, from where it is 
pumped out and disposed of in a waste 
pit. When oil is being pumped out, 
the skimming troughs raised 
slightly above the water surface. 

Rust and other matter picked up by 
the water on its way through the plant 
are deposited in the pit. This has 
greatly increased plunger and packing 
life in the water-circulating pumps. 


Longview, Texas ELTON STERRETT 
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Don’t Always 
Blame the Gasket 


WELDING IS SOMETIMES USED, as in Fig. 
1, to repair edges of a handhole in a 
boiler, Fig. 2, where the plate has 
deteriorated by external corrosion. 
Welding a new ring to an old corroded 
plate is often quite different from weld- 
ing to new metal. Even though neces- 
sary care is taken to wire-brush clean 
all surfaces to be welded, complete 
fusion is not always obtained. 
Sometimes incomplete fusion causes 
the weld to break its bond between the 
ring and the edge of the opening in the 
plate. This break may be a hairline 
crack for 14 in. or more in a circum- 
ferential direction and leakage occurs, 
which shows at the gasket surface and 
very often may lead to believing there 
is a defective gasket. In one plant the 
gasket was changed a number of times 
before it was discovered that the weld 
was not properly made. This trouble 
was corrected by chipping back the 
weld metal where it was not completely 
fused and rewelding that section. 


Chicago, Ill. C A ARMSTRONG 
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Welding Repairs 
Cracked Valve 


THE Bopy of a 6-in. cast-iron gate valve 
in a high-pressure oil line, cracked in 
two, see Fig. 1. To replace the valve 
would have required several days, but 
a repair was made in 6 hours by bronze- 
welding. Fig. 1 shows the two halves 
of the valve veed at the crack ready 
for welding. These were then pulled 
tightly together by a clamp made of a 


flat piece of iron across each port with 
a through bolt. 

After the two parts were tack 
welded they were preheated with a 
blow pipe and the welding job com- 
pleted, Fig. 2. Truing up the gasket 
joints and dressing up the seats com- 
pleted the repair, after which the valve 
was reassembled and returned to 
service. 


Philadelphia, Pa. F F Mooney 
The Linde Air Products Co 


Improved Engine 
Drain Nipples 


WHEN IN CHARGE of several small en- 
gines exposed to the weather and other 
severe conditions I had trouble with 
the drain nipples breaking off from the 
engine cylinders. These nipples rusted 
and deteriorated from galvanic action, 
which made them difficult to remove. 
Then occasionally they would be hit by 
some object and broken off, which 
added to our difficulties. 

To remedy the trouble I made new 
nipples from standard 34-in. hexagon 
brass stock as shown in the figure. I 
turned down this stock in a lathe to the 
proper diameter and threaded it at 
both ends, leaving a hexagon section in 
the middle for a nut. The nut permits 


Cylinder 


putting the nipple in or taking it out 
with an open-end wrench. Therefore, it 
is not subjected to the collapsing force 
of the ordinary pipe nipple to which 
you must apply a pipe wrench. 


New York, N. Y. S M Etonxa 
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READERS’ PROBLEMS 


Questions 
from Our Readers 


Diesel Rings Break 


Question 1 


In our 2-cyL, 2-stroke-cycle, 257-rpm, 100- 
hp semi-diesel, the piston rings persist in 
“snapping” even immediately after rings 
and pistons have been cleaned. We have 
had no lubrication troubles and almost 
no ring sticking, in 4000 hours of opera- 
tion. Breakage of the rings occurs only at 
the ends where they are pinned to prevent 
turning on the piston. The snapping noise 
seems to come from the same cause as the 
breaking of the ring ends. There is no 
sign of excessive wear either on ring seats 
or cylinder walls. Can some Power reader 
suggest a reason for this difficulty?—tTsa 


Making a Jet Pump 


Question 2 


WE NEED a small pump to lift water from 
an engine flywheel pit, and thought of 
making a steam-jet unit for the purpose. 
Have any Power readers made such a de- 
vice from fittings available around a power 
plant? We would like to get some sug- 
gestions.—ESB 


SUITABLE answers from readers will be 
paid for if space is available for publica- 
tion. Answers accompanied by practical 
drawings or photographs will command 
additional pay. 


Turbine-Exhaust Pressure 
Answers to April Question 1 
The Question 


IN TAKING ROUTINE DATA on turbine opera- 
tion, we instruct the turbine operators to 
compute the absolute backpressure by 
taking the difference between the baro- 
metric pressure and the mercury-column 
vacuum gage. There are, however, two 
other ways of determining the exhaust 
pressure; by simply reading the absolute- 
backpressure mercury-column gage, or by 
observing the temperature of the exhaust 
steam and determining the absolute pres- 
sure, in inches of mercury, from the steam 
tables. 

In checking these three methods we 
find that they do not agree, although the 
two gages are tapped into the condenser 
at the same point. The “temperature” 
method, naturally, indicates a higher back- 
pressure than the gages, since leaving losses 
increase the steam temperature. We would 
like to get information 1s to which method 
is to be preferred.—EWR 
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Use Temperature 


Our EXPERIENCE in taking routine data on 
turbine operation shows that it is best to 
read temperature of exhaust steam and 
determine the exhaust pressure from the 
steam tables. It is admitted that this is 
not the most desirable method from the 
standpoint of absolute accuracy, but in 
general we find it gives us much more con- 
sistent and, therefore, more valuable data 
for comparative purposes. I think this 
can be explained by the fact that it is 
much easier for an operator to read an 
exhaust-hood thermometer to an accuracy 
of 1 F, corresponding to about 0.03-in. Hg, 
than it is for him to read a barometer and 
vacuum gage to the same degree of accur- 
acy. 

To illustrate the magnitude of the error 
introduced by using exhaust-hood tempera- 
ture, the following differences in pressure 
were found on a typical turbine: at full 
load, the temperature showed 0.06-in. Hg 
higher vacuum than the average of two 
mercury columns connected at the con- 
denser inlet flange. At 30% load, this 
difference dropped to 0. For our daily 
routine readings, used primarily for com- 


parison and general checking, this small. 


error does not offset the ease and accuracy 
of reading a thermometer as compared to 
a mercury column. 


Washington, D. C. C E Miter 


Most Plants Read Both 


Pressure and Temperature 


AttHoucH the absolute backpressure mer- 
cury-column gage is most popular for ob- 
taining turbine-exhaust pressure, the choice 
depends largely on what the operator wants 
and what he is used to reading. The abso- 
lute backpressure gage reads directly in 
in. of Hg at the pressure point. This saves 
reading a difficult barometer and a mer- 
cury-column vacuum gage. This pressure, 
of course, is not steam pressure but rather 
the pressure of the steam and air mixture, 
if measured before the air is removed, as 
is usual. The true steam pressure can be 
obtained only from the temperature, as 
long as the steam is on or below the satu- 
ration line. 

For example, take an absolute pressure 
reading of 2-in. Hg and a steam tempera- 
ture of 98 F, both leaving the turbine. 
From the steam table, 98 F corresponds 
to a pressure of 1.84 in. Hg, which means 
that partial air pressure is 0.16 in. Hg. If 
condenser pressure is taken after air re- 
moval, the steam pressure will rise from 
1.84 to 2 in. Hg, the total pressure. This 
takes place adiabatically and isothermally, 
so that the result of removing air is a 
slight increase in moisture. 

Under some conditions of operation— 
light load, high backpressure, high ex- 
traction—exhaust steam may be super- 
heated. A temperature corresponding to a 


higher saturation pressure than the actual 
pressure will show this condition. In such 
a case, the condenser shell will have to be 
drilled to measure temperature of steam 
after it has passed over several rows of 
tubes and become saturated. Actual steam 
pressure can then be obtained. Hotwell 
temperature does not mean anything in 
respect to pressure since even with a 
hotwell reheater the water temperature is 
below saturation. 

To summarize: In most plants I have 
seen operators read both exhaust tempera- 
ture and pressure, using either an abso- 
lute backpressure gage or a combination of 
two gages. Unfortunately, many of these 
operators do not get full value from these 
readings as they do not use the informa- 
tion on partial air pressure to determine 
air leakage. However, this practice is 
spreading. 


Staten Island, N. Y. R ATLAS 


Starting Oil Burner 
Answers to April Question 2 
The Question 


THE OIL-PIPING SYSTEM for a low-pressure 
heating boiler uses Bunker C. No heat is 
supplied at night, except to prevent freeze- 
ups in severe weather. When the thermo- 
stat calls for heat in the morning, we have 
trouble getting the burner started because 
the below-the-water-level heater is practi- 
cally inoperative until the boiler gets going. 
Is there any way we can change this hook- 
up to heat the oil before the boiler starts, 
or is there any other solution?—PNN 


Add Electric Heater 


PNN DOES NOT GIVE either the type or 
capacity of the burner, but presumably 
it is a rotary, in which case Bunker C 
or No. 6 oil would have to be at or 
brought up to 150-160 F to insure satisfac- 
tory atomization. The capacity of the 


heater 


POWER, June, 1940 


| 
# 
| 
4 
pre-heater. | 
> 


Globe valves 


present electric heater isn’t given but an 
additional electric heater installed as 
shown in Sketch 1 should solve the prob- 
lem. If PNN will remember that one 
Btu will raise the temperature of one lb 
of oil approximately two degrees, and that 
there are 3412 Btu’s in a kwhr, he can 
easily figure the required heater capacity. 

The heater should be thermostatically 
controlled, as it is surprising what a solid 
job No. 6 oil can make if it overheats and 
carbonizes. The heater can be wired to 
operate solely when the burner is running. 
Then the current can be cut off and the 
heater taken out of the oil circuit by hand 
when the water heater provides enough 
heat. However, if the electric heater is 
under thermostatic control no harm is 
done if left to take care of itself as the 
control will cut the current off when the 
oil comes up to temperature. 


Bloomfield, N. J. J O G Gissons 


Check Controls 


Most LikeLy PNN’s DIFFICULTY comes 
from low oil temperature. From the state- 
ment “when the thermostat calls for heat 
in the morning” I assume that the plant 
is fully automatic. I suggest that he first 
check the cut-in and cut-out points of the 
electric-heater temperature control, which 
when wired correctly with the relay will 
not permit the burner to start unless a 


eRelief valve 


_-Relief valve 


predetermined oil temperature has been 
reached. The electric element should be 
thoroughly cleaned of carbon, etc, as any 
coating will retard heating. Also check 
ignition, and primary and secondary air 
supply. 

PNN fails to give the size of the fuel 
tank. If storage capacity is large, discon- 
necting the return line at the point where 
it enters the suction line and continuing it 
direct to the tank will improve conditions. 
High- and low-suction lines will be of 
advantage since the cold oil remains in the 
lower part of the tank. Installing thermom- 
eters in the suction line, below-the-water- 
level heater and electric heater will enable 
PNN to observe and check oil temperature 
changes at all times. See Sketch 2. 


New York, N. Y. CarL BACHMANN 


Change Hookup 


SKETCH 3 sHOWS A HOOKUP which aims to 
store enough heat in the fuel when the 
plant is in operation to carry over the 
idle period. The following points outline 
the scheme: (1) if possible, install heating 
coil around bottom of suction line, (2) 
change electric heater to this point, ahead 
of fuel-oil pump (3), (4) follow new dis- 
charge hookup for fuel-oil relief valve, (5) 
install gate valve for heater bypass line, 
opening it when starting and closing it 
when steam passes through the heater (6). 


Below-water- 
level heater, 
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A spring-loaded backpressure valve (8) 
holds correct pressure on burner (7). A 
check valve (9) should be installed as 
close to the tank as possible and the 
return line (10) will be most effective if 
tube enters tank at maximum distance 
from the suction line and extends close 
to the bottom of the storage tank (11). If 
necessary, install an anti-syphon valve at 
X. The suction line should be not less than 
the diameter of the suction opening to 
the fuel-oil pump, and discharge, bypass, 
and return lines should not be smaller 
than the discharge opening in the pump. 
Insulation on all equipment will give bet- 
ter results. 


Baltimore, Md. OMT 


Try Indoor Reservoir 


PNN pDoEsn’T STATE definitely where the 
storage tank is. Most municipal codes re- 
quire that all fuel-supply tanks must be 
outdoors, buried below the surface and a 
specific minimum distance from the build- 
ing. Under these circumstances it is likely 
that PNN’s trouble results from the excess- 
ively low oil temperatures likely to be 
found with such a setup. Although a 
properly installed buried tank receives a 
certain amount of protection from extreme 
low temperatures, the residual oil in con- 
necting lines (between outdoor tank and 
oil pump in boiler room) is sure to be at 
a low enough temperature after standing 
all night to give burner trouble prior to 
operation of the below-water-level heater. 
I remember a case where the operators 
had the same troubles as PNN. Finally 
they decided to install a small 18x36-in. oil 
reservoir in the boiler room, in the oil 
line to the burners, near the pump suc- 
tion, see Sketch 4. Low overnight out- 
door temperatures had little or no effect 
on temperature of oil in this tank and 
starting temperature in the morning was 
close to that previous to shutdown the 
night before. No trouble was experienced 
after this change; the inside reservoir was 
big enough so that the below-the-water- 
level heater came into action before the 
reservoir was empty. It is only necessary 
to see that the inside reservoir is full when 
shutting down at night. This is always 
the case unless there is a serious leak. 


Cleveland, Ohio A R Ciort 
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Relief valve 


<_ Return circulator 


Storage tank 


Oil burner--~ 


Electric 
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Cut Down Starting Rate 


Ir IS POSSIBLE TO PROVIDE an electric heat- 
er of sufficient capacity to heat the oil when 
starting up, provided a conservative rate 
of flow is maintained. - It may be that 
PNN is attempting to operate the burner 
at too high a rating for the capacity of 
the existing electric heater, in an effort 
to raise steam quickly. The electric heat- 
er should be turned on at least 2 minutes 
before the burner motor is started or until 
oil temperature reaches approximately 160 
F. If the burner tip is interchangeable, 
using a smaller tip and taking a longer 
time to start may maintain the oil flow at 
a rate within the heating capacity of the 
electric heater. 

If the electric heater still won’t handle 
the job, install a heavily insulated hot-oil 
storage tank between the below-the-water- 
level heater and the burner, as shown in 
Sketch 5. Assume that the boiler con- 
tains 1000 gal or 8330 lb of water at 80 
F when starting up and that a water tem- 
perature of 200 F is necessary to heat the 
oil properly. If the oil has a heat con- 
tent of 18,000 Btu at an over-all boiler 
efficiency of 65%, 11,700 Btu will be 
absorbed by the boiler water per lb of oil 
burned. At the temperature of 200—80= 
120 F, 120 Btu per lb of boiler water, or 
120 8330—=1,000,000 Btu will have to be 
liberated by combustion before the below- 
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the-water-level heater can take hold. To 
get the size of hot-oil tank required, divide 
1,000,000 by 11,700, which gives 85.4 lb 
of oil, or about 15 gal. 

It is important that the hot-oil tank be 
constructed safely for a pressure at least 
equal to the relief valve setting, and ac- 
cording to the A S M E Code for Unified 
Pressure Vessels. This is a requirement 
in some states. 


Canton, Mass. 


H M Sprine 


Add Globe Valves 


I OVERCAME THE TROUBLE PNN has by in- 
stalling globe valves as shown in Sketch 
6 and by returning heated oil to the tank 
at a rate adjusted by the new valves. This 
will keep the oil to about 90 F in the 
morning, if normally burned at 180 F. I 
also built a form around the tank and 
covered it with about 4 in. of sand. This 
plan worked well all winter. 


Chicago, Ill. ApoLpH GABRIEL 


Bypass the Burner 


THE PROBLEM PRESENTED by PNN is quite 
a lot like one we faced a few months back. 
I suggest that PNN connect the outlet 
side of his electric heater with the suc- 
tion side of the pump, inserting a globe 


Below-water- 
level heater ~~ 


valve in this line, see Sketch 7. This is 
just a bypass line to get the heated oil 
from the electric heater back to the pump 
and thus keep the warm oil circulating 
through the heater until ignition tempera- 
ture is reached. This set-up works nicely 
for us and I feel sure it will do a good job 
for PNN in solving this particular prob- 
lem. 


Wilmington, Del. J H Cronin 


Install Heated 
Auxiliary Tank 


I succest PNN tnstatt an auxiliary elec- 
trically heated tank holding enough oil 
to cover the time between starting up and 
placing the below-the-water-level heater in 
operation. This tank should be installed 
about 15 ft high with a valve close to the 
outlet. For automatically starting in time 
to heat the contents of the tank before use, 
a combination time-clock and starter can 
be installed. The tank can be filled in 
the evening. To make operation easy a 
few additional valves should be built in, 
as shown in Sketch 9. To fill the auxiliary 
tank, open valve B and close 4, C, and D. 
To start in the morning, open valve C and 
close A, B and D. For normal operation, 
open A and D, close B and C. 


Vancouver, B. C. ALEXANDER KAPLAN 
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O// return to tank 


Use Light Oil 
for Starting 


SEVERAL REMEDIES to PNN’s problem sug- 
gest themselves. The ‘first and least ex- 
pensive is a small steam line from the 
highest available point in the boiler, say 
the air vent connection, to the heater, ther- 
mostatically controlled. This should be 
enough to keep the temperature of the 
Bunker C oil somewhere near the atomiza- 
tion point even with only the low-pressure 
steam remaining after shutdown. The con- 
densate must go, of course, to the sewer 
as the heater is below water level. 
Another remedy would be to install an 
auxiliary tank to contain light fuel oil of 
about 20 deg Baumé gravity, the tank to 
be connected as shown in Sketch 8. Before 
shutting down the pump at night, switch 
to the auxiliary tank so that the system 
will be full of light oil from the pump 
to the burner. The low fire point of this 
oil should enable starting the plant with 
a minimum of smoke or ignition troubles. 


Detail of 
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The light fuel is only used, of course, until 
the system is warm enough to change to 
the heavy oil. Final choice of a remedy 
must be based on economic considerations, 
of course. 


Kearny, N. J. Grorce McNAtty 


Need a Bypass 


PNN’s Hookup makes no provision for 
bypassing fuel oil around the system. I 
suggest he install a tee just before his 
below-the-water-level heater and another 
just before the electric heater. Between 
each tee and heater install a globe valve 
and then connect up the bypass line as 
shown in Sketch 10. By using another 
tee beyond the electric heater, he can pass 
part of the oil back to the supply tank. 
To start in the morning, all PNN has to 
do is bypass oil through the system until 
the temperature reaches a_ satisfactory 


Install Heating Coil 


PNN SHOULD INSTALL a steam heating coil 
in the oil-storage tank to keep the fuel 
at proper temperature for the pump to 
handle. This coil should be controlled by 
an automatic valve regulating steam flow 
according to oil temperature in suction line 
to pump. The return line from the steam 
heating coil should be trapped. 

The relief valve at the pump discharge 
and the relief valve near the burner should 
be piped back to the oil-storage tank 
through a common return line. An auto- 
matic electric heater, which will cut in 
when the oil gets too cold for satisfactory 
burner operation and cut out when oil 
comes up to proper temperature, will give 
best results. 


Woodside, N. Y. G D So.p 


EXTRA POSER 

Harry Spring writes to tell of a 
question in a Province of Quebec 
boiler-inspector examination which 
asks, in effect, how much energy an 
exploding boiler, containing 60,000 lb 
of water, releases. Before checking our 
slide-rule pushing, try to guess—a dime 
gets a dollar you won’t be even close. 
For a slow-motion picture of what 
happens, imagine water at 175 lb pres- 
sure in a cylinder. The first slight 
drop in pressure causes a small part 
of the water to flash to steam, which 
pushes against the piston as it ex- 
pands. This process continues, with 
more and more water flashing to steam 
at lower and lower pressures. The 
energy released is the sum of the work 
done by expansion of the steam, down 
to atmospheric pressure. This amounts 
to about a million Btu or a mere trifle 
of 778 million ft lb—enough to lift a 


man-sized locomotive (400,000 Ib) 
P about 2000 ft straight up. 
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Scotsman’s Goat 
Gets Bounced 


Mr Joun M Gorrie, in the Argument Cor- 
ner, April Power, appears unfamiliar with 
the generally accepted meaning of the 
terms “high pressure” and “low pressure” 
as used in American practice of an ear- 
lier day. The former term was applied 
to non-condensing installations, the latter 
to equipment operating condensing. Of 
course, initial pressures could be consider- 
ably lower for the same power with the 
condensing installation. 

An interesting point in this connection 
is that about 1805, Colonel John Stevens 
tried, without success, to interest James 
Watt in the advantages of a “high” pres- 
sure of about 50 Ib per sq in. 

The reason for the “unholy” high-pres- 
sure tug is fairly obvious. A non-condens- 
ing plant, such as in a locomotive or tug- 
boat, can install a smaller, lighter and 
cheaper boiler by using exhaust steam to 


— 


ARGUMENT CORNER 


force the fire. Where fuel prices are not 
prohibitive and varying conditions of op- 
eration require maneuvering in shallow 
water, almost any expedient that serves 
to reduce the draft of a vessel can be 
justified. 

Had Mr Gorrie been among the inter- 
ested spectators in 1812 when Bell’s Comet 
was “running between Glasgow, Greenock 
and Helensburgh, for passengers only”, he 
would have seen no walking beam. The 
Comet had a half side-lever engine. The 
last vessel fitted with side-lever engines 
was the Cunarder, “Scotia”, built at Glas- 
gow in 1862. In passing, the boiler pressure 
carried in the “Scotia” was 20 lb per sq in. 

The “ ... boilers with the fire under 
the shell, and the shell sitting on brick- 
work”, is a good description of the hrt 
boiler, for many years the standard type in 
small plants all over the U.S. The British 
equivalent of the Yankee hrt is the Cor- 
nish or Lancashire boiler, usually fitted 
with Galloway tubes. In this boiler, the 


fire is in one or more internal furnaces, 


the shell rests on brickwork and gases 
pass under and around the shell. Seems 
almost a distinction without a difference. 

There is scarcely an argument against 
the “scandalous” waste of non-condensing 
operation under unsuitable conditions. 
However, fuel cost, type of labor available, 
injection-water supply and probable per- 
manency must be considered, so non-con- 
densing operation may be justified. 

Before the days of quotas and point- 
of-natural-origin laws, the U. S. was 
the promised land for many persons seek- 
ing individual freedom and opportunity. 
This gave rise to many small industrial 
enterprises with accompanying small 
power installations. Despite this condition, 
reciprocating engines indicating 7365 hp 
were installed and operating in this coun- 
try as long ago as 1906. Those rigs were 
scarcely a project for the Moldemakers’ 
Society. 

Judging by appearances, which is often 
an error, one might be led to believe that 
the choleric Caledonian was influenced 
more by emotion than by reason. 


Arlington, Va. W H McKinney 


More About 
American “‘Bilers”’ 


Some AMERICAN INSECT must have bitten 

our visitor from the land of Burns, Watt, 

M’Andrew and Colin Glencannon, to cause 
(Continued on page 134) 
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“Humphries, you’re sure your test doesn’t indicate some corrosive action” 
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HOW TO TEST FOR PHOSPHATES 


In Fesruary, this “How To” section 
described a simple water test kit. 
March showed how to test for hard- 
ness, April for alkalinity and May for 
chlorides, completing the three most 
commonly used tests. This phosphate 
test has been added because many 


By C A NOLL 
Chief Chemist 
WH & LD Betz 
(Photos by POWER) 


Stannous chloride 


(Concentrated 4 az.) with rubber stoppers 


Funne/ 


Graduated mixing tubes 


plants are today maintaining residual 
phosphates in boiler water. Of the sev- 
eral methods proposed for testing for 
residual phosphates, the color-compari- 
son method, here described, is recom- 
mended as rapid and accurate even in 
the hands of an inexperienced operator. 


Small grach 


Bottle (with grad- 
uated dropper 
ute stannous 
Molybdate chiariche 
reagent 
Low co/or 
Smal! standard 
graduated 
test tube 
High color 
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comparator 
paper 


1 Test kit for phosphates 


First step is to make the dilute Place in the empty bottle marked 
? stannous chloride solution. Draw 3 “Stannous Chloride—Dilute” 

up concentrated stannous chloride 
| solution to the graduated mark in the 
: dropping pipette. CAUTION—This is 
an acid solution and must be handled 
carefully 


(CONTINUED ON NEXT PAGE) 
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Fill this bottle up to the neck with 

distilled water, or water free from 

phosphates. (Leave room to insert 
dropper.) Place dropper in the bottle 
and shake well. Solution is now ready 
for use. Make fresh solution every day 
or two, or when it becomes turbid 
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Filter the sample of previously 

collected and_ cooled boiler 

water, on which test is to be 
made, Pull out filter stand on top of 
case, insert funnel and filter paper. 
Place mixing tube under long-stem 
funnel and pour through a small por- 
tion of the boiler water—enough to 
fill the mixing tube exactly to the 
bottom graduation (5 cc) 


Next, pour in molybdate reagent 

from quart bottle to bring the 

level of the liquid up to the sec- 
ond graduated mark in the mixing 
tube. (This will require 10 ce molyb- 
date reagent) 
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7 Now add dilute stannous chloride, 


using the dropping pipette, to 
bring level up to third graduate 


mark, This requires 2.5 cc. A blue 
color will immediately develop if phos- 
phates are present 


Place stopper in mixing tube and 
shake contents well 


Place the small tube in the 
1 center hole of the comparator 
block and hold up to the light. 
If intensity of the color lies between 


that of the two standards in the block, 


Pour a portion of the mixed solu- 
tion into the small graduated test 
tube, filling it to the graduated 


mark or thereabouts 


NOTE — The comparator 
block shown in photo 10 
contains a low standard 
(left) of 30 ppm and a 
high standard (right) of 
60 ppm phosphates. These 
are the limits most fre- 
quently maintained. Other 
high and low standards 
may be substituted to give 
any desired range. 


sufficient residual phosphates are pres- 


ent. If lighter than the low standard, 
phosphates are too low. If the blue 
color is darker than the high standard, 
phosphates are too high 
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Twenty-four high temper- 
ature, high pressure valves 
equipped with C-H Type 
TN Valve Operators. 


on high temperature, high pressure lines 


The trend toward higher and higher temperatures and pressures in power 
plant operation turns all eyes on Cutler-Hammer Thrust Seating Valve Control. 
Available for installations approaching 1000 degrees F. and pressures up to 
3000 Ibs., Cutler-Hammer Type TN Valve Operators herald the era of prop- 
erly seated valves. They seat the valve through heavy helical springs. Closing 
position is controlled directly by the thrust on the valve stem. At the moment 
of accurate tight seating or equivalent stem thrust, the driving motor is cut off 
and all drift is absorbed by the heavy springs. Appreciable metal changes 
due to extremes of temperature or atmospheric conditions are automatically 
compensated since the springs retract under expansion of valve parts and 


drive forward when valve parts contract. Accurate tight seat is maintained af 


all times. Thus, the desired force, regardless of what that may be, is always 
under safe control—properly maintained for accurate operation under the 
most extreme conditions....A vital necessity in high temperature, high 
pressure practice, the C-H Thrust Seating Valve Control is equally valuable 
in low pressure water, liquid or gas-flow valves. Operating entirely on the 
stem thrust encountered, it protects valves from damage due to foreign 
obstructions. ... All valve manufacturers supply C-H Type TN Operators as 
standard. Consulting engineers include C-H Type TN features in their speci- 
fications. Investigate it now. CUTLER-HAMMER, 
Inc., Pioneer Electrical Manufacturers, 1209 gaa — 
St. Paul Avenue, Milwaukee, Wisconsin. 


FEATURES 


OF C-H THRUST SEATING (TYPE TN) 
VALVE OPERATORS 


Provides tight closure under normal operating conditions, 
eliminating any need for “final’’ seating. 

Provides for large temperature changes in high temperature 
steam valves. No periodic ‘back off” necessary. No dismantling 
of valve to “unfreeze” the parts. 

*Provides for accurately controllable full power drive, easily 
adjusted for service conditions. Reduces strain and wear and tear. 
*Provides high speed operation where required (up to 80” per 
minute) on high pressure valves. standard for a 75°C. rise. 
*Provides ADEQUATE protection against artificial obstructions TIGHT SEATING OR POSITION 
such as gravel or a piece of wood in the valve. SEATING. Some types of valves 
*Delivers an unseating “hammer blow.” 


properly should be position- 
*Free hand wheel operation available at any time. 


SPECIFIC METALLURGY. Steam 
temperatures approaching 1000° 
F. eliminate the possibility of 
haphazard choice of valve mate- 
tials. C-H units employ the spe- 
cific alloy and treatment best 
suited to the function of each part. 
MOTOR INSULATION. C-H 
valve unit motors have class B 
spun glass, flame-proof insulation, 


seated. C-H valve control provides 
either method. 


Properly Seated Valves 


CUTLER-HAMMER 


THE VALVE OPERATOR 


Construction 


A: Valve yoke. B: Yoke nut. 
C: Valve stem. D:; Driving mem- 
ber. E: Heavy steel helical 
springs. F: Movable plate which 
together with springs (E) takes 
the thrust. G: Thrust Switch. 
When the stem thrust equals 
that required to seat the valve, 
the driving yoke nut backs up 
against the pressure springs 
and trips the thrust switch. 
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Ending the Instrument 


By C A LITTLE 


In Rochester, N. Y., the Mechanics Institute pioneers in 


training men to design, install, adjust and maintain automatic 


controls. Student reception is enthusiastic—here’s why 


Clifton B Graham, young Eastman Kodak engineer who had a prominent part in 
starting this course in power-plant instruments and process controls, explains operation 
of the time-cycle controller to members of his class 


MovERN AUTOMATIC CONTROLS for 
manufacturing and power-plant opera- 
tion, multiplying in number, present a 
growing problem. Who is to keep in- 
struments working properly to meet 
requirements of different processes so 
that products will be at their best, 
waste prevented, and labor costs kept 
within reasonable bounds? 

A reply has been given, an answer 
with a heart in it—one that is sending 
workers, ranging all the way from 
laborers to college graduates, back to 
school. Instead of permitting perplex- 
ity to remain enthroned, the Rochester 
Athenaeum and Mechanics Institute, 
now 111 years old, is doing something 
about it. 

This famous old school, which num- 
bers thousands of skilled workmen, 
and many industrial leaders, among its 
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alumni, has started a course in power- 
plant instrument and process control 
for operators, maintenance men, engi- 
neers and repairmen interested in the 
design, installation, adjustment and 
maintenance of modern automatic con- 
trols. 

The course is under the supervision 
of Cyril Donaldson, counselor in 
mechanical technical subjects of the 
evening school. The instructors are 
two young engineers — Clifton B 
Graham of the Eastman Kodak Co and 
Ralph Clarage, sales engineer of the 
Taylor Instrument Cos. 

Before industry was modernized, 
tending the few plant instruments in 
use was a simple matter, generally 
looked after by one of the workmen 
as a sideline. But when manufactur- 
ing plants began to use industrial in- 


struments in large numbers not only 
to improve the quality of their prod- 
ucts, but also to cut waste and to 
produce more economically with labor, 
the problem of keeping them function- 
ing took on new importance. 

Instrument companies began train- 
ing more men. Their engineers ser- 
viced instruments in other plants, of 
course, but they were not always read- 
ily available and delays were costly. 
Some large industries established in- 
strument departments and trained their 
men through apprenticeship systems. 
But that was expensive; carried out 
under difficulties in trying to make a 
school out of a shop. 

The problem was growing after Mr 
Graham completed his course at the 
University of Illinois and went to the 
engineering department of the Eastman 
Kodak Co. 

Here was an industrial center de- 
voted almost exclusively to the manu- 
facture of quality products calling for 
the highest technical skill and workers 
of high standards of intelligence. Here 
also was educational institution 
where thousands of them had received 
technical training—one in which em- 
ployers and employees have implicit 
faith. It had other power courses. 


A Problem Solved 


Why not solve the instrument prob- 
lem right there? The young engineer 
went to see Mr Donaldson, described 
the increasing need for competent in- 
strument men in factories and asked 
that a course be instituted to help sup- 
ply them. The counselor agreed that 
this necessity existed, said others had 
spoken to him about it—and he wanted 
such a course—but financial provision 
had not yet been made for it. 

“T will teach it myself,” said Mr 
Graham when the question of finding 
an instructor was presented. That re- 
moved one obstacle. When they talked 
the matter over with Dr Mark Elling- 
son, president of the Institute, and 
Byron G Culver, supervisor of the 
evening school. both gave enthusiastic 
approval. 

Accordingly, a modest announcement 
was made that the new course would be 
started last September; the exact date 
was fixed, and Mr Graham acquired 
some pamphlets describing various in- 
struments. Then he went to the Insti- 

(Continued on page 116) 
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In one plant, at La Porte, Indiana, Allis-Chalmers Mfg. 
Company have installed 248 Yarway Impulse Traps. Evi- 
dence that this company, like many other leading manufac- 
turers, is gradually standardizing on the Yarway Trap. 


Why don’t you try a Yarway Trap in your plant? Let it 
demonstrate its quick heating and sustained heating effi- 
ciency. Let it show you how to save money on installation, 
maintenance and fuel consumption. 


And you, too, will consider standardizing on this new kind of 
trap that works on an entirely different principle—that has 
won widespread preference on its superior performance on the 
job—when you find out that it is usually cheaper to buy new 
Yarways than to repair the old traps now in service. 


See your industrial supply distributor. He sells them. Sells 
more of them than any other trap. Or write for Catalog T-1735, 


YARNALL-WARING COMPANY 
100 Mermaid Avenue, Philadelphia 


Ending the Instrument Dilemma 


tute to await the arrival of candidates 
for a small class. 

But instead of the handful that was 
expected, a multitude came—men who 
were eager to learn the intricacies of 
automatic control instruments. They 
took up all of the room space in the 
Mechanical Laboratory, overflowing 
among its machines. This was too many 
for one class; they had to be divided 
into two sections and another instructor 


added. 


Wide Representation 


Ages of the students ranged from 20 
to 50 years, with such a variety of 
trades as film worker, machine oper- 
ator, clerk, emulsion worker, steam fit- 
ter, experimenter, mechanical engineer, 
laborer, salesman, group leader, file 
worker, instrument repairer, foreman 
and so on. 

Since most of them came from the 
plants of Eastman Kodak and Tay- 
lor Instrument, Mr Graham appealed 
to the latter for assistance in teaching 
after trying the job alone for a week. 
Mr Clarage, graduate of Ohio State 
University in the class of 1930, who 
had devoted time to instrument re- 
search, was assigned to help. 

Instead of one class a week, as 
planned originally, two classes are con- 
ducted—on Monday and Wednesday 
evenings from 7:30 to 9:30 P M: Eleven 
of these weekly lessons constitute a 
term, for which the tuition is $6, and 
the whole course is made up of 33 
weekly lessons. The entire cost of 
tuition is $18. 


Nobody Drops Out 


It was expected that many would 
drop out of the class because of the 
necessity of giving rein to the major- 
ity, who had some knowledge of the 
fundamentals of instruments. There 
were a few casualties, some who found 
the course too hard, but most of them 
buckled into it with the zeal of crusad- 
ers, making up for lost time through 
burning more midnight electricity. 

Attending a session of this class, you 
sense the intense interest of these stu- 
dent workers, leaning forward, eagerly 
catching every syllable that falls from 
the lips of the instructor, hurriedly 
taking notes as they go along, inter- 
rupting with questions when they do 
not understand. 

Some of the instruments belong to 
the Mechanical Laboratory. Others 
are borrowed for use of the class. Soon 
it is to tour the Taylor plant, with a 
lecture and demonstration to follow. 
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Ralph Clarage, the other half of the teaching team, explains how a Sylphon works 


Since the class was started there 
have been many applications for ad- 
mission to it, some from persons who 
are not now working. They were told 
that there will be a better opportunity 
next year when the course will be im- 
proved out of knowledge gained through 
experience. 


Two Classes Next Year 


Although there are now no educa- 
tional requirements of applicants, Mr 
Graham believes there should be. He 
foresees at least two distinct classes 
next year, one for engineers and the 
other for those with some knowledge of 
machinery. Details will be worked out 
as they go along. 

Mr Clarage foresees this instrument 
class as the forerunner of other groups 
of students studying power-plant in- 
struments and process control in indus- 
trial centers throughout America. 

The main thing—the heartening 
thing—is that a beginning has been 
made toward providing the technical 
knowledge of power-plant instruments 
and process control which many work- 
ers need, making them more valuable, 
opening a new avenue of employment. 
Also it will insure better products and 
get rid of the waste which brings losses 
to all. 

It is characteristic of this school, 
which has a total of 3.500 students, to 
pioneer. Under the leadership of the 
late Captain Henry Lomb, Mechanics 


Institute in 1885 started a specialized 
and technical program to provide great- 
er educational opportunities for em- 
ployed artisans and mechanics. 

New courses kept pace with the ad- 
vent of the machine age, as they did 
in other departments. Business and 
industry gave this privately endowed, 
non-profit-making school their support. 
For that reason, many of its courses 
have cooperative features under which 
students alternate studies with work, 
spending one month in school, the next 
on a job at a regular pay, and so on. 

Other power courses conducted in 
the evening include air conditioning. 
Cooling and refrigeration are consid- 
ered. Trips are made to local plants 
and installed air-conditioning equip- 
ment studied. 


Other Courses 


Practical domestic warm-air heating 
is a new ‘course not only for persons 
engaged in the design, engineering or 
sale. of warm-air heating equipment, 
but for repair mechanics and fuel sales- 
men. 

There is a series of evening courses 
for power-plant operatives and others 
interested in power-plant operation. 
The list includes steam engineering. 
diesel engines and practical lubrication. 
And there is also a credential evening 
course in power-plant operation for 
those who wish to follow a planned 
course of study covering several years. 
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There is a Hays Com- 
bustion Control system 
for every sized plant. . 
and a Hays representa- 
tive near you to tell 
you all about it. Write 
the Hays Corporation, 


Michigan City, Ind.. 
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905 Eighth Avenue, 


EXCESS AIR, the thief 
in the boiler room, is always 

snooping ‘round looking for a chance 
to snitch some of that costly fuel. 


Hays automatic combustion control and instruments 
effectively throttle this menace. Air and fuel are 
accurately measured to meet the demand and guard 
against loss. Regardless of fluctuations steam pres- 
sure is kept constant without waste. Fuel is consumed 
only when needed and the correct amount of air sup- 
plied to maintain the most efficient combustion under 
all load conditions. Write for complete information. 


COMBUSTION 


INSTRUMENTS MICHIGAN CITY, INDIANA. U.S.A 
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ASME Presents New Data on 
Feedwater, Fuels, Industrials, Water Flow 


Spring meeting at Worcester, Mass., May 1-3, hears impor- 
tant papers on problems of high makeup, industrial plant 


pressures and temperatures, selection of coals, design of 


oil burners, measurement of water flow and cavitation 


IS A TENDENCY in_ treating 
boiler feedwater to overtreat and fill the 
boiler with unnecessary quantities of 
salts, reported C H_ Fellows, Detroit 
Edison Co and chairman of the E E I 
Committee on Feedwater Treatment. 
This intensifies the possibility of carry- 
over and requires excessive blowdown. 
A good fundamental rule, he insisted, is 
to reduce all salts in the boiler water 
to a minimum by use of pretreatment 
precipitation with minimum addition of 
chemicals to the boiler drum. 

Pretreatment involves addition of 
chemicals and removal of the reaction 
products by settling or filtration, or it 
may involve actual evaporation. Inter- 
nal treatment concerns addition of 
chemicals in such a manner that they 
remain in the boiler water circulation. 
In either case the basic objectives are: 
(1) to prevent scale, (2) eliminate cor- 
rosion, (3) prevent carryover, and (4) 
inhibit caustic embrittlement. 

Of these, corrosion and carryover 
represent major problems to operators 
of high-pressure plants. Rule of thumb 
methods, he added, must be discarded, 
making way for the highest skill and 


LEFT—At the session on feedwater (left to right) : 
Partridge, Hall Labs. RIGHT—Somebody told a good story appreciated by (left to right): James W Parker, Detroit Edison; 
John F Tinsley, Associated Industries of New England; and Prof Charles M Allen, Worcester Polytechnic Institute 
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most precise manipulation possible. 

Oxygen and carbon dioxide are the 
two major offenders as regards corro- 
sion; deaeration and adding small 
amounts of oxygen-absorbing chemicals 
such as sodium sulphite, colloidal iron 
or organic materials are remedies. Lack 
of proper circulation in high-pressure 
boilers, warned Mr Fellows, can lead to 
creating an environment favorable to 
corrosion, and should be cured at the 
source, namely in the boiler design. 


High Pressures 


A paper by Wm F Ryan, Stone & 
Webster Engineering Corp, reported 
“Progress of Higher Pressures in the 
Industrial Plant.” Only 85 plants now 
operate in this country at pressures 
above 500 Ib, according to Mr Ryan, 
and these have a combined capacity 
(exclusive of Ford’s River Rouge) of 
about 837,000 kw, of which one third 
is operated by public utilities. No gen- 
eralization, he said, can be made about 
ideal pressure for plants supplying in- 
dustrial steam. In many cases, the ap- 
proach to the question of pressure has 
been from the wrong angle; some exist- 


€ 
3 


W B Gurney, Gulf States Utilities Co; € H Fellows, Detroit Edison; E P 


ing installations might have achieved 
equal results at less cost by using lower 
pressure and higher temperature. Re- 
heating, however, holds little promise 
for the industrial plant. 

Nearly three-quarters of the turbines 
in these plants are for back-pressure 
operation; even for the others the con- 
densers are small, most of the steam 
being extracted; only one is non-ex- 
traction. Reciprocating engines, once 
seriously considered, have not made 
progress in the high-pressure plant. 

Feedwater treatment, he emphasized, 
is a serious problem and a costly one, 
due to usual high make-up. Reliability, 
however, has been quite satisfactory, 
little or no reserve being the rule in 
industrial plant practice. Such difficul- 
ties as have arisen, he added, have been 
with equipment, water and fuel, rather 
than with caliber of personnel. 

In commenting on the feedwater- 
treatment problem, S B Applebaum of 
the Permutit Co stated that excellent 
results were being obtained with the 
relatively new hydrogen zeolites in re- 
ducing solids content of water and that 
some experience was being accumulated 
on the use of magnesium oxide for 
silica removal. With zeolite softeners 
now available, solids content can be 
controlled at will as can alkalinity to 
stay just far enough above the acid 
point to provide a margin of insurance 
against corrosion. Mr Fellows added 
that painting internal surfaces of the 
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ORRY about boiler feedwater trouble won’t spoil this chap’s 

trout fishing! His mind is free from care about scale, cor- 
rosion and other worries because his plant is protected by the 
Naleo System of Feedwater Treatment! Nalco offers a complete 
water treating service. Besides protection for boilers, troub'e- 
making scale formation can be prevented in heaters, economizers, 
feed lines, pumps, condensers, and other equipment that comes 
in contact with water. This includes Algae control. Adoption of 
the Naleo System requires no additional capital investment and 
total cost may be less than your present expenditures for chemi- 
cals alone. Write for complete information today! NATIONAL 
ALUMINATE CORPORATION, 6222 W. 66th Place, Chicago, 


Illinois. 


THE NALCO 
SYSTEM 


TREATMENT 


Inquiries other than domestic except those from U. S. Possessions, Canada and Mexico, should be addressed to ALFLoc Lrp., Bush 
House, Aldwych, London, W. C. 2, Eng. Canadian inquiries should be sent to ALUMINATE Cuemicats Ltp., 372 Bay St., Toronto, Ont. 
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drum with commercially available coat- 
ings also had been found an effective 
form of added insurance. 

Mr Ryan closed with the note of 
warning that operators of high-pres- 
sure plants have to speed up to the 
new demands of their job. It is worthy 
of note, he said, that the highest and 
second highest pressure plants now 
operating in this country were serving 
industry. However, temperature has 
not kept pace with pressure. To in- 
sure adequate feedwater treatment 
every hour of the year, he reiterated, 
is still a major problem. In a more 
humorous vein, Mr suggested 
that boiler manufacturers would help 
some by not selling “half-pint” boilers 
for “four-quart” jobs! 

A J German, Scovill Mfg Co, de- 
scribed a new installation now under 
construction at the Waterbury plant 
in which design had been centered 
around night and week-end loads to 
avoid low-load operation of the turbine 
as well as frequent starting and stop- 
ping. A 650-lb, 750-F operating pres- 
sure had been chosen. 

An evening session was devoted to 
fuel burning. G G Martinson of Sin- 
clair Refining Co described the de- 
velopment work on a 3-nozzle, 120-deg- 
angle, mechanical-atomizing oil burner 
for heavy cracking-still residue as part 
of an existing combination burner also 
suitable for pulverized coal. 

Following the paper, several reels 
of Kodachrome and infra-red motion 
pictures of oil, gas, pulverized-coal and 
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HYDRAULIC DIVISION MEETING 
ALDEN HYDRAULIC LABORATORY 


CHAF FINS IN 
MAY 1% — 10 A.M 


Worcester Teclegram-Gazette photo 
Putting the finishing touches on arrangements for the Hydraulic-Division sessions. 
Seated, Warren H McBryde, president, ASME. Standing, left to right: Fiske Jones, 
chairman Worcester Section, ASME; Ralph F Gow, vice-chairman of the general com- 
mittee; Clarence E Davies, national secretary, ASME; Prof Charles M Allen, head of 
the Alden Hydraulic Laboratory, Worcester Polytechnic Institute 


stoker flames illustrated the mechan- 
ism of combustion. Pictures taken at 
1000 frames per sec and at one frame 
per three sec slowed down the _tur- 
bulence of burner flames and speeded 
up the action of fuel on stoker beds 
to give an entirely new and graphic 
idea of the process of burning. 

Government regulation of coal prices, 
location of an industry with reference 
to its fuel supply and available com- 
peting fuels all tend to make the 
selection of fuel an engineering prob- 
lem, according to E W Stone, Bigelow- 
Sanford Carpet Co. Certainty of fuel 
supply and cost are the important 
factors in any: production problem. 

A paper on “Effect of Coal Charac- 
teristics on Pulverized-Coal Firing” 
was prepared, explained Ollison Craig 
of Riley Stoker Co, in answer to many 
requests for a summary of information 
on suiting the furnace to the coal and 
vice versa. Carbon loss, excess air 
and slag are affected by the charac- 
teristics of the coal, furnace design, 
burner and _ pulverizer construction. 
Quicker ignition and better flame 
stability are obtained with high-volatile 
coal. Other properties of importance 
are agglutination, swelling, ash content, 
ash-fusion temperature, moisture, sul- 
phur and grindability. 

Recent development in oil burning, 
particularly burner adaptation to suit 
wide variations of furnace conditions 
and fuel oils, were discussed by R C 
Vroom, Peabody Engineering Corp. 
Commercial fuel oil, he said, is now 


usually a product of a cracking still 
as compared to the straight-run resi- 
dues available until a few years ago. 
These fuels have more pounds per 
gallon, higher heating value per gal- 
lon, less heating to obtain required 
viscosity for burning and a low pour 
point which assists in handling and 
storing in winter. Wide range of 
fluctuating load requires burners that 
can operate with automatic combus- 
tion control without change of atomizer 


_parts or sacrifice of spray quality. 


Chairman Engle of Boston Edison 
commented on the real need for im- 
provement in pulverized-coal burners 
as exhibited by the motion pictures of 
the previous evening. He added that 
one measure of the completeness of 
combustion he had found satisfactory 
was the percent combustible in the 
flue dust. 

O F Campbell, Sinclair Refining Co, 
added that low volatility should not 
necessarily be a limitation on fuel as 
he had been successful in burning pul- 
verized petroleum coke of extremely 
low volatility. This coke is oily so 
that individual particles adhere in 
masses after pulverization. 


Feed Treatment 


A session of specialists on feedwater 
treatment heard W B Gurney, rep- 
resenting M C Schwartz, T E Crosson 
and himself, all of Gulf States Utili- 
ties, present the results of their meas- 
urement of steam purity by weight 
determination and by spectrographic 
methods. Solids content of steam of 
the order of a tenth of a part per mil- 
lion have been consistently verified by 
both methods. The same authors also 
presented a detailed procedure for 
determining ammonia content of con- 
densed steam and for determining the 
purity of steam by the electrolytic-con- 
ductivity method. 

At this meeting. L E Hankinson com- 
plimented the Hall and _ Partridge 
paper on “Attack on Steel in High- 
Capacity Boilers”, presented at the 
New Orleans meeting a year ago. His 
experience at Springdale, he said, had 
borne out the findings and_ theories 
advanced by the authors of the original 
paper to an extraordinary degree. 
Changing water-supply and steam col- 
lection to certain water-wall tubes 
eliminated tube burnouts. Regarding 
the decomposition of sodium sulphite, 
Hankinson added, there is now definite 
proof of its stability under 1300-Ib 
service. Recirculation of boiler water 
through the economizer has given com- 
plete economizer protection. 

Additional papers were: “The New 


(Continued on page 134) 
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Read These Interesting True Case 
Histories of How Allis-Chalmers 
Lo-Maintenance Motors are Pro- 
viding Long-Life . . . Low-Cost 
Motor Service to Industry! 


GET THIS type of up-to-date motor per- 
formance in your plant . . . and assure your- 
self long motor life plus low maintenance 
... with Allis-Chalmers Lo-Maintenance 
Motors. 


For, in Lo-Maintenance Motors, you get 
such “full-measure” features as—distortion- 
less, twistless stator . . . indestructible, re- 
movable rotor . . . high carbon steel frame 
... no skimping anywhere on materials or 
workmanship! 


These are important features . . . designed 
to give you motor performance that is more 
than just a rated horsepower. Let the engi- 
neer in the district office near you explain 
them to you. Call him... today. Or write 
Allis-Chalmers, Milwaukee. 


Spperiority for You 


| 
| 
i ce: Pp mpany: ay 
NWA W A URE 


Courtesy — Power Magazine 


HOOKUP #19 To balance a heavy 1-p process load and a smaller demand for h-p steam, power 
is generated in this paper mill by both condensing and backpressure turbines. Backpressure-unit bleed 


supplies h-p process; exhaust combines with bleed from condensing turbine to serve 1-p process. Flex- 


ivility is supplemented by reducing stations between pressure levels and by combining steam- and 


motor-driven auxiliaries. Additional steam for open heater comes from reducing valve. 


Y REDUCING and desuperheating steam, any low 
pressure, low temperature unit may be supplied from 
high pressure steam lines. 


Simplest method of desuperheating employs the Spray 
Type unit in which water supply is controlled by the 
temperature of the steam output. Steam atomizing method 
shown utilizes a series of integrated control points for use 
when more accurate final steam temperature is required. 


Desuperheater cooling water must be free from solids and 


supplied at a pressure slightly in excess of low-side steam 
pressure. 


The diagrams shown like all those in the series, are based 
on accepted good valve usage. We do not presume, how- 
ever, to make valve-type recommendations. For instance, 
where a globe or a gate valve may be used, we give 
Jenkins Figure Numbers for several of each type—you 
choose whichever suits your needs. 


NEXT MONTH=—PROCESS WATER TREATMENT 


, 
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oyee REFERENCE CHART TO JENKINS FIGURE NUMBERS 
STEAM AND WATER FOR DESUPERHEATER CONNECTIONS 


Spray Type Desuperheater Standard Medium Extra Heavy 


4 STEAM SUPPLY IRON IRON IRON 
A 651 FI. O.S. & Y. 253 Fl. O.S. & Y; 204 Fl. O.S. & Y. 
N IRON 
142 FI. Dise Type 775 Fl. Dise Ty 162 Fl. Disc Type 
913 Fl. Regrinding 919 Fl. Regrinding 923 FI. 
a 613 Fl. Regrinding 
i IRON IRON IRON 
144 FI. Dise Type 777 Fl. Dise Type 163 Fl. Dise Ty 
# 915 FI. Regrinding 921 FI. Regrinding 925 Fl. Regrinding 
} 615 Fl. Regrinding 
Pressure reducing : DRAINS BRONZE BRONZE BRONZE 
106A Sc. Dise Type 801 Sc. Dise Type 970 Sc. Regr.-Renew 
/ 4 750 Sc. Regrinding 1140 Se. Regrinding 982 Sc. Regr.-Renew 
valve 5 950 Sc. Regr. Renew | 1150 Sc. Regr.-Renew Bolt Bonn. 
956 976 Sc. Regr.-Renew 
3 ug ug 
988 Sc. Regr.-Renew 
Bolt. Bonn., Plug 
BRONZE BRONZE BRONZE 
GATE. ..0cccecccccess 47 Sc. Travel. Stem 270 Sc. Non-Rising 280 Sc. Non-Rising 
49 Se. Travel. Stem 
370 Sc. Non-Rising 
LINES IRON IRON 
menr ~i~ Mam 325 Se. Rising 251 Sc. Non-Rising 203A Sc. Non-Rising 
To equip 326 Non- 255 Rising 203 
650 Sc. O.S.& Y. 277 Sc. & Y. 204A Sc. 0.8. 
4 651 FI. O.S.& Y. 343 FL OS: & Y. 204 FL. OS 
BRONZE BRONZE BRONZ 
GLOBE............... 106A Sc. Disc Type 801 Sc. Dise Type 970 Sc. Regr.-Renew 
Desu e/- 750 Sc. Regrinding 1140 Sc. Regrinding 982 Sc. Regr.-Renew 
iP wt 950 Sc. Regr.-Renew 1150 Sc. Regr.-Renew Bolt Bonn. 
956 Sc. Regr.-Renew 976 Sc. Regr.-Renew 
heat 
éaTrer 988 Sc. Regr.-Renew 
Bolt. Bonn., Plug 
CONTROL LINES BRONZE BRONZE 
106A Buse itype 801 Sc. Dise Type 970 Sc. Regr.-Ren. 
bk Sc. Regrind 1140 Sc. Regrinding 976 Sc. Regr.-Ren. 
Sc. Regr. “Ren 1150 Sc. Regr.-Ren. Plug 
Sc. Regr.-Ren. 
Plug 
BRONZE BRONZE BRONZE 
47 Sc. Travel. Spind. 270 Sc. Non-Rising 280 Sc. Non-Rising 
49 Sc. Travel. Spind. 
370 Sc. Non-Rising 
BRONZE BRONZE BRONZE 
GLOBE NEEDLE... 743 Sc. Needle 743 Se. Needle 703 Sc. Needle 
741 Sc. Needle 741 Sc. Needle 705 Se. Needle 


Motor-operated Iron and Steel Valves can be supplied. 
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Water centre! valve 
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Water contro! valve | 
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OF A SERIES 


designed to help 
m in your selection 
me of JENKINS 
mm VALVES 
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Atemizing steem suzply PRY controller 
| Annizing steam supply reguleter 
JENKINS BROS., 80 WHITE STREET, NEW YORK, N.Y. 
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Velocity Pressures by Pitot Tube 


6.0- 
7 15,000- 
5.0- 14,000- 
13,000 
40- 
; 12,000- THIS CHART CONVERTS pitot-tube readings in inches of 
7 1,.000-4 water into air velocities in ft per min for any temperature. 
30-4 For example, 0.3 in. water gage on the pitot tube at 70 F 
: 10,0004 corresponds to a velocity of 2200 ft per min. 
7 4 For flue gas, slightly heavier than air, add a correction, 
: 9,000 = amounting to 1.8% of the measured pressure, to the water- 
nail ; gage reading before using the chart. For forced-draft eae 
; 8,000 ducts under pressure, add 1% of the measured pressure = 
4 ‘ to the gage reading for each 4-in. water gage of static 3 
: 7,000- pressure. For induced-draft ducts under suction, subtract 4 
J ; 1% for each 4 in. static pressure. pe 
6,000- 3 
-500 
0942 5,000 
le 
40 7 £ 
0742 = 
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= 4,0004 0 
13 
054% {> 
12 ob 
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red coal firing. 975-lb. 


da 
penal Foster Wheeler 3- 
| drum boiler. (Plant name on 
| request). Maximum evapora- 


N ormal 330, 


driven centrifugal pump = 
tic pressure control. 
no automa Pp 
Extreme water leve 
we 
| rmitted by COPES flo 
is 1.6 inches. 


matic Regulator 


plants this utility system 
are getting control this 


Promises might sell a first order, but no progressive utility 


Z D system repeats with any equipment until it has made good on 
the job. And the COPES Flowmatic Regulator has done just 
that with this system. Since 1937, when its first Flowmatic 
was installed, five plants have bought this simplified steam 
flow type feed water regulator for new 875-pound boilers. 
All are getting close water level control, with feed flow ex- 


actly as needed for the steaming conditions. None have had 
COPES COAL COUNTER 
Gives accurate, continuous 


reading of how much coal is want effective feed and level control on your modern boilers, 
fed each stoker. Inexpensive 


any particular operating or maintenance problems. If you 


mayan } specify the COPES Flowmatic. Write for Bulletin 409-B. 
y, install and operate. 

Large lighted dial easily read 

30 feet away. Only a soft NORTHERN EQUIPMENT CO., 601 GROVE DRIVE, ERIE, PA. 


rubber roller, highly resistant 
to abrasion, comes in contact 
with the coal. Measurement 
continues accurate much 
longer than if it depended on 
any wearing part in, or touch- 
ing, the abrasive material. 
Nothing to stick or break off 
and cause “bridging’’ of coal 


Feed Water Regulators, Pump Governors, Differential Valves 
Liquid Level Controls, Reducing Valves and Desuperheaters 


BRANCH PLANTS IN CANADA, ENGLAND, FRANCE, GERMANY AND ITALY 
REPRESENTATIVES EVERYWHERE 


_ inpipe. Write for Bulletin 411. GET CLOSER LEVEL CONTROL WITH THE 
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ENGINEERS’ BOOKSHELF 


Induction Motors 


Inpuction Motors (1939). By S Gordon 
Monk, Head of Electrical Engineering 
Department, Plymouth and Devonport 
College. Distributed by Chemical Pub- 
lishing Co, Inc, 148 Lafayette St, New 
York, N. Y. 126 pages, 6x84 in., illus- 
trated, fabroid binding. Price $2.00. 


Fundamental principles, characteristics 
and application of induction motors are 
set forth in this book. It is written more 
along the lines of a college text than a 
book for practical electrical workers. Ma- 
thematics and the circle diagram have 
been used quite freely, but several of the 
chapters are easy to read. 

The book is divided into 10 chapters: 
introduction, torque properties, testing and 
equivalent circuits, the circle diagram, the 
single-phase motor, the synchronous-induc- 
tion motor, methods of starting induction 
motors, speed control of induction motors, 
power-factor improvement of induction 
motors and design of induction motors. At 
the end of each chapter a number of prob- 
lems are given with the answers in the 
back of the book. This feature makes the 
book well adapted for home study. 


Training 


TRAINING Procepure (First Edition, 1940). 
By Frank Cushman, Consultant in Voca- 
tional Education, Federal Security 
Agency. Published by John Wiley & 
Sons, Inc, New York. 230 pages, 5% x 
734 in. Price $2.00. 


After years of practical cooperation with 
industrial and business executives, super- 
visors and foremen, Mr. Cushman here 
lays down the essentials of an _ efficient 
training program in an industrial, business 
or public-service organization. The aim of 
such training, as the author sees it, is 
better work, rather than “adult education”. 
Subjects discussed include: (1) Problems 
of Training Employed Personnel, (2)' 
Identification of Need and Preliminary 
Planning, (3) Organization of Training, 
(4) The Operating or Putting-Over Stage, 
(5) Checking the Outcomes of the Train- 
ing Program, (6) The Application or 
Training Stage, (7) The Holding-On or 
Maintenance Stage. 

Appendices give outline of courses for 
training instructors and conference leaders. 


Electric Wiring 


THe Wirtnc Manuat (1940). 
Published by the Simplex Wire & Cable 
Co, 79 Sydney Street, Cambridge, Mass. 
pages, 4x7 in., fabroid binding. 

ree. 


This book is not a catalog, but a hand- 
book of tables and data for electrical en- 
gineers, contractors and electricians. The 
many tables give data on most every phase 
of electric-wire and cable applications. 
These are arranged under these headings: 
bare wire, rubber-insulated cables, plastic 
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insulation, varnished-cambric insulation, 
impregnated-paper insulated cables, series- 
lighting cables, current-carrying capacity 
and cable-engineering data. 

The latter includes 25 items, such as 
definitions of cable terms, capacitance and 
inductance of cables, insulation resistance, 
dielectric loss, selection of cables, formu- 
las for line current and voltage loss, over- 
load calculations, fault location, etc. The 
material is presented in a practical and 
easily used form so that the book is useful 
to every one interested in wire and cable 
problems. 


Power Distribution 


Etectric DISTRIBUTION FUNDAMENTALS 
(1940). By Frank Sanford, Distribution 
Engineer, Cincinnati Gas & Electric Co. 
Published by McGraw-Hill Book Co, 
Inc, 330 W 42nd St, New York, N. Y., 
242 pages, 6x9 in., 158 illustrations, 17 
tables, cloth binding. Price $2.50. 


Written for the men on the job, this 
book deals with power distribution prob- 
lems as found in both utility and industrial 
systems. The subject is approached from 
the fundamental viewpoint and the eco- 
nomic background of electric distribution 
developed as a part of the general system of 
electric supply. The text is divided into 
16 chapters: perspective of the electric 
system, distribution to serve the load, the 
distribution division, generation of elec- 
tricity, fundamentals of electric circuit, 
inductance and related characteristics, 
tools for electric problems, transformers, 
transformer connections, voltage control, 
circuit-interrupting equipment, voltage pro- 
tection, lightning grounding, street-light- 
ing circuits, mechanical principles in dis- 
tribution, economic principles in distribu- 
tion, measures of service, and ‘appendix. 

Graphic methods of solution are used 
for typical problems of line design. Essen- 
tial theory is explained largely by means 
of comparison and analogy, thus avoiding 
mathematics wherever possible. However, 
there are included many problems that 
require a working knowledge of voltage 
drop, wire-size calculation, transformer 
connections, power factor, etc. 


Surveys 


InpusTRIAL SurvEYsS AND Reports (1940). 
By Walter Rautenstrauch, Professor of 
Industrial Engineering, Columbia Uni- 
versity. Published by John Wiley & Sons, 
Inc, 440 4th Ave, New York, N. Y. 189 
pages, 6x9 in., cloth binding. Price 
$2.50. 


This book does not cover the “composi- 
tion” of reports; it discusses the technical 
content of engineering reports and the 
problems encountered in investigating and 
reporting on industrial operations. Start- 
ing with general principles of what con- 
stitutes a good report, the author discusses 
the nature of industrial surveys and re- 
ports for financing purposes. The follow- 
ing chapters cover specific phases of such 


reports, including the technical and eco- 
nomic aspects of the business, business 
and financial policies of the company, or- 
ganization and personnel, patents and 
goodwill, labor conditions, sales policies 
and methods, physical equipment, and an- 
alysis of financial statements. 

Appendices include a typical report, a 
code for graphic presentation, financial 
calculations frequently used in industrial 
surveys, and a summary of formulas used 
in estimating the economic characteristics 
of a business enterprise. A number of 
problems involving field investigation are 
included. 


Engineering History 


InvENTORS AND ENGINEERS OF OLD NEw 
Haven (1939). Edited by Richard Shel- 
ton Kirby. Published by the New Haven 
Colony Historical Society, New Haven, 
Conn. 111 pages, 6x9 in., cloth binding. 


Anyone interested in engineering history 
will find this little book fascinating read- 
ing. From a series of six lectures, deliv- 
ered at Yale University as a prelude to 
the New Haven Tercentenary Celebration 
of 1938, comes an entirely new picture of 
the importance of New Haven in Amer- 
ica’s industrial past. 

Not only was it the home and work 
place of such men as Eli Whitney, pioneer 
in interchangeable manufacture;  Ithiel 
Town, inventor of the lattice truss; Charles 
Goodyear, discoverer of vulcanization of 
rubber; David Bushnell, originator of the 
submarine and torpedo; Samuel F B 
Morse, inventor of the telegraph; Eli 
Whitney Blake, whose stonebreaker made 
possible cheap highways and reinforced 
concrete; Alexander Catlin Twining, rail- 
road and water-supply engineer; Henry 
Farnam, famed railroad builder; and 
Henry Law Olmsted, pioneer landscape 
architect; but the enterprise and progres- 
sive quality of its citizens made it a leader 
in development of public utilities of all 
kinds—gas lighting, water supply, street 
railways, telephones and electric light. 


Electricity 


PracticaAL Evectriciry (4th Edition— 
—1940). By Terrell Croft. Revised by 
George H Hall. Published by McGraw- 
Hill Book Co, Inc, 330 W 42nd St, New 
York, N. Y. 701 pages. 54x8 in., 599 
illustrations, cloth binding. Price $3.00. 


Published 17 years ago, this popular 
book on electricity and magnetism has 
withstood the ravages of our rapidly chang- 
ing times and is now in its 4th edition. 
The book begins with a chapter on mat- 
ter and the electron theory and covers 
practically all the ramifications of elec- 
tricity, magnetism, direct and alternating- 
current equipment in 54 chapters and an 
appendix. The presentation is practical 
and the 600 illustrations do much to make 
the text easily understood by those with 
limited technical knowledge. 

(Continued on page 158) 
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NEW BOILERS THE BOARD 
But How Will You Feed 


Let us professionally review your 
boiler specifications to see if they 


are consistent with your water 


supply. 


Let us plan your water correction 
— select the best and most eco- 
nomical methods or materials to 


suit your conditions. 


Because we do not sell equip- 
ment, our selection is made with 
unbiased judgment from all the 
offerings of all the manufac- 
turers, with only your complete 


satisfaction in mind. 


Aninquiry involves no obligation. 


W. H. & L..D. BETZ, 235 W. Wyoming Avenue, Philadelphia 


Branch Offices: 50.Church St., NEW YORK 
310 Thompson Bldg., TULSA 
Bank Bldg., Montreal, QUEBEC 


37 W. Van Buren St., CHICAGO 
316 Empire Bldg., BIRMINGHAM ~*_ Betz Laboratories Div., Wood Industries, Ltd., Royal 
906 New Wellington Bldg., Toronto, ONTARIO 


506 Dime Bank Bldg., DETROIT 


Chemical Engineers Strategically Located 


CONSULTATION 
PLANT STUDIES 
PLANT DESIGN 
SERVICE SUPERVISION 


BETZ 


Chemical En ineer4s and Consultants on fall Water Problems 
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BOILER WATER 
PROCESS WATER 
MUNICIPAL WATER 
WASTE DISPOSAL 
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. WHAT’S NEW IN PLANT EQUIPMENT 


Refrigeration 
Turbo-Compressor 


New LIne of refrigerating turbo-compres- 
sors marks entrance of company into this 
field of equipment to supplement its line 
of vertical reciprocating compressors, par- 
ticularly in places where steam-turbine 
drive can be efficiently applied. Turbo- 
compressor can also be motor driven. 
Standard systems available range from 
150 to 1000 tons of refrigeration. Applica- 
tions will include large air-conditioning sys- 
tems for comfort or process—also water- or 
brine-cooling systems for manufacturing 
plants. Refrigerant is trichloro-monofluoro- 
methane or “Freon-11”. Turbo-compres- 
sor is said to be so free from vibra- 
tion that it can be mounted on upper 
floors or light foundations. Features in- 
clude impellers operating at low speed, 
“balance-disk” compensation of impeller 
thrust, and bladeless diffuser vanes for 
reducing pumping limit. Condensers are 
of non-ferrous internal construction. Ac- 
companying water-cooler is of flash-type, 
non-ferrous construction, with hermetically- 
sealed liquid pumps. With steam-turbine 
drive, refrigeration is controlled by tur- 
bine speed. 


York Ice Machinery Corp, York, Pa. 


Auxiliary Switch 


ELECTRICALLY-OPERATED switch is used for 
making and breaking several circuits 


simultaneously, such as on a differential 


bus protection system, where several cir- 
cuit breakers are tripped at once. Two 
operating arrangements are provided as 
standard. One type can be tripped from 
the front of the panel by rotating the 
handle, as well as by energizing the shunt 
trip coil. Other type can be tripped only 
by the operating mechanism behind the 
panel. Position of the handle shows last 
switch operation. 

Westinghouse Elect & Mfg Co, East 
Pittsburgh, Pa. — 
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Submersible Pump 


SMITHWAY unit equipped for submergence 
with direct-connected strainer. Motor in 
pump jis water-jacketed and thus, more 
water pumped, greater the cooling capac- 
ity of water jacket. Maximum hp at any 
head is 414, total capacity is 220 gals at 
25-ft head and maximum pressure head is 
110 ft. Strainer can be interchanged be- 
tween pump and foot valve, when pump 
is not operated submerged. 

Sawyer Electrical 
Mfg Co, 5715 East 
Leneve St, Los An- 
geles, Calif. 


Register, Indicator 
and Recorder (below, left) 


Type M series is latest model of first unit 
brought out about 25 years ago. At rear of 
register two large mercury wells, con- 
nected at the bottom, forming a U-tube, 
receive the differential pressures, either 
direct or by air-relay transmission through 
usual small pipes from inlet and throat. 
On one of mercury columns rest solid 
metal float of large diameter which pro- 
vides actuating force responsive to mi- 
nute variations in mercury levels. Through 
a positive rack-and-gear transmission, 
float-movement determines position of 
rate-indicator-dial hand, chart pen, and 
driving roller of totalizer. Working parts 
are balanced and_ entire mechanism 
mounted in same metal frame. Corrosion- 
resisting metals are employed for shafts, 
bearings, and other working parts. 


Builders Iron Foundry, 7 Codding 
Street, Providence, R.I. 


Steel Valves 


NEw LINE of valves consists of gate, globe, 
angle, and check. Gate valves are cast 
steel, globe and angle valves are forged 
steel in two types; and check valves in 
two types, horizontal pattern being of 
forged steel and vertical pattern of cast 
steel. 


Crane Co, Chicago, Ill. 


Engine-Driven 
Centrifugal Pump 


Provipinc independently-powered pumps 
for drainage, coal-washing, etc, units are 
used mainly for standby when other 
sources of power fail. Power units in 5 
sizes available from 18 to 110 hp, operat- 
ing on gasoline, kerosene, distillate, natu- 
ral-gas or butane. All power units have 
valve-in-head medium-speed engines with 
removable cylinder liners, force-feed lu- 
brication and a variable-speed governor. 
Centrifugal pumps are _horizontal-shaft, 
single-stage, single- or double-suction, de- 
signed to handle liquids at normal tem- 
peratures. Both engine and pump are 


POWER, June, 1940 


; 
| 
cos: 
‘3 cite 
ad 
few 
as | 
fre: 
can 
4 I 
: sod 
by 1 
larg 
Sam 
@ = 
wat 
the 
| 


“Accidents like this can 
cost us a fortune,” ex- 
citedly shouted the PLANT 
SUPERINTENDENT. 


i a midwestern manufacturing plant 
one day, a worker left his post to get 
a drink. He wanted a cool drink; for a 
few moments he let the water run. But, 
as he stooped to drink, instead of re- 
freshing water, from the fountain there 
camea blast of burning, blinding steam. 

In another department, silicate of 
soda used for processing was melted 
by running steam through a coil in the 
large vat. The liquid was then cooled 
by running cold water through the 
same coil. A globe valve in each line 
controlled the steam and water, the 
water connection coming direct from 
a 2%-inch main line which supplied 
the entire building. 


CHECK VALVE 


INSTALLED HERE 


Cc —— | 


STEAM WATER 


A batch of the processing material 
had just been melted and was ready for 
cooling. The water valve was opened 
wide. But, the operator forgot to close 
the steam valve. Then the trouble 


“How in blazes did steam 
get into that drinking foun- 
tain,” woefully spoke the 
MAINTENANCE FOREMAN. 


“But it won't happen again,” 
assured the CRANE MAN. 
“Preventive Maintenance will 
see to that.” 


started: 160-pound steam easily forced 
its way into the water line. And it was 
the thirsty workman who provided an 
outlet for the angry steam. 

“This must never happen again,” 
said the Superintendent. A warning to 
the vat handlers wasn’t enough; he 
wanted the danger totally eliminated. 
So he called in W. F. C., the Crane Man, 
who suggested Preventive Mainte- 
nance. The solution to the problem was 
simple, yet Preventive Maintenance 
would safely guard against recurrence. 
It counseled the installation of a Crane 
No. 74E Brass Check Valve in the wa- 
ter line to the processing vat. 


Results: (1) The trouble was perma- 
nently remedied. (2) The management 
has peace of mind about the safety of 
its employees from this danger. (3) 
Another manufacturer has learned 
the sound economy of Preventive 
Maintenance. Has learned, too, to 
look to Crane for the valves and fit- 
tings for the most economical solu- 
tion to every piping problem. And, he 
knows it pays to consult the Crane 
Representative—always. 


This case is based on an actual experience of a Crane 
Representative in our Kansas City Branch. 


ANE 


CRANE CoO., 


CHECK VALVES 
ARE “TRAFFIC COPS” 
IN PIPE LINES 


In industry there are few piping sys- 
tems, if any, in which backflow is not 
dangerous or damaging. Thus check 
valves are often the most essential valves 
in a line. They police your piping— 
keep flow going in the right direction. 
Systems lacking adequate backflow 
control afford the Plant Engineer a 
valuable opportunity to apply Preven- 
tive Maintenance now—before costly 
damage results to product or cquipment, 
or harm to personnel. To meet the vary- 
ing operating conditions of industrial 
piping, Crane makes check valves in a 
complete range of designs and mate- 
rials—for all working pressures. 


You'll get a lot of satisfaction in Crane 
No. 74E Brass Check Valves. They’re 
rated at 300 pounds steam, 550°, and 
are built to give superior service. For 
steam, water, oil or gas lines, they’re an 
outstanding buy. Consult your Crane 
Representative. 


S. MICHIGAN AVE., CHICAGO 


VALVES © FITTINGS © PIPE 
PLUMBING HEATING PUMPS 
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mounted on base and are available in 
combinations to meet requirements in 
quantity and pressure up to 5000 gpm, 
and 100 ft head. 

Tractor Div, Allis-Chalmers Mfg Co, 
Milwaukee, Wis 


Automatic Lubricator 


Simpcex lubricator replaces oil cups and 
grease fittings on machinery of many 
kinds. Lubricator is essentially a spherical 
steel shell with grease fitting and 4-in. 
pipe thread connection for insertion in 
bearing hole or suitable adapter. Inside 
steel shell is hollow Neoprene ball and 
outlet channel that prevents ball from 
clogging outlet. When grease or fluid oil 
is forced into fitting with conventional 
equipment, internal pressure may rise mo- 
mentarily to 1500 lb psi. This pressure 
collapses ball and compresses air in it, thus 
storing energy for feeding lubricant to 
bearing. Resistance of bearing may be 
only 160 lb psi, and thus ball expands and 
flushes lubricant through bearing until in- 
ternal pressure equals bearing resistance. 
Under these conditions some 120 drops of 
lubricant may remain in reservoir. 


Simplex Mfg Co, 1504 Broadway, De- 
troit, Mich. 


Packaged Synchronous Motor 


Hicu-sPEED synchronous motor consists of 
fabricated, all-steel motor, exciter mounted 
on top of and V-belt-driven by the motor, 
and field control unit, mounted on motor, 
for automatically applying and removing 
excitation for field winding of synchronous 
motor. Exciter and field-control unit are 
wired to motor at factory, leaving to be 
done on the job only wiring between syn- 
chronous motor and line control unit, 
which can be ordinary across-the-line or 
compensator-type induction-motor starter. 
Units available up to 350 hp at 1800 rpm. 


Electric Machinery Mfg Co, 1331 Tyler 
St, N.E., Minneapolis, Minn. 
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Wick-Feed Oiler 


Trico oiler is intended for use on machin- 
ery which operates intermittently. Lever 
at top, when in vertical position, starts 
feed, and when flipped to the side, shuts 
off feed. When oiler is filled above point 


where wick enters center tube, surplus oil 


drains into bearings, flushing them. When 
oil recedes to tube opening, wick auto- 
matically feeds oil to the bearing by capil- 
lary action. Available in sizes from 1 to 
4 ounces. 

Trico Fuse Mfg Co, 2948 N 5th St, Mil- 
waukee, Wis. 


Asbestos-Insulated Duct 


Improve CAREYDUCT is made in standard 
double-layer sections, consisting of an in- 
ner layer or core about y¢-in. thick of 
asbestos. Over this core, making a close, 
sliding fit, is outer shell or insulating jack- 
et made of corrugated asbestos bonded to 
form a substantial structure and give high 
insulating value. Total wall thickness of 
core and jacket combined can be made 
from one-half inch up, depending on re- 
quirements. 

Philip Carey Co, Lockland, Cincinnati, 
Ohio 
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Portable Draft Gage 


TRANSPARENT gage measures draft, air 
velocity and slight pressure variations. In- 
dicating tube and oil chambers are drilled 
and reamed in solid block of clear trans- 
parent plastic. This is said to insure pol- 
ished uniform bores and eliminate strain 
between parts. Clean-out connection pro- 
vided for swabbing out indicating tube. 
Only glass part is leveling bubble, which 
is well protected. Scale graduations ex- 
tend full five inches, with more than an 
inch of sliding adjustment, and scale is 
held under spring tension. 

F W Dwyer Mfg Co, 565 W Washington 
Blvd, Chicago, Ill. 


Non-Slip Paint 


Sare-T-STEP is paint with rubber base 
combined with abrasives for taking skid 
out of all types of floors. Manufacturer 
claims surface covered with coating is not 
slippery even when wet or oil-splashed. 
Requires no special preparation of floor 
aside from ordinary care and having the 
surface clean, dry and free from oil at 
time of application. 


Truscon Laboratories, Detroit, Mich. 


Turbine Pumps 


MinuTuRB deep well turbine pumps utilize 
vertical solid-shaft motor coupled to stain- 
less-steel stuffing-box shaft by adjustable 
coupling. Bowl assemblies are built with 


(Continued on page 140) 


POWER, June, 1940 


+ 
4 
2 
> . 


POWER, June, 


For vibration and thermal expansion — 
American Vibration Eliminators 


For use in rigid pipe lines where vibration and noise must be 
eliminated and provision made for expansion of the line. Stocked 
as complete units for immediate shipment. Sizes up to 3’” I. D. 


HOUSANDS of installations have proved that 

American Seamless is the most effective answer 
where constant flexing, permanent and complete tight- 
ness, expansion or vibration are important considera- 
tions. Why?... 

Because it has no welds, joints, laps, seams or packing 
and is as tight for the conveying of air, gas, steam and 
fluids as the rigid seamless tube from which it is made... 
because it can be used under any temperatures up to the 
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point where the heat will affect the physical structure of 
the metal itself... because it withstands high pressures 
(19"" I. D. with two braids has a hydrostatic bursting pres- 
sure of 5000 Ibs. per sq. in.)...because in several different 
types of installations, American Seamless has flexed 
millions of times without breaking. 

Benefit by these exclusive advantages. Solve your next 
flexible connector problem with American Seamless. A 
complete catalog, SS-25, is yours for the asking. 020 
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Dynamos for Lightning Bugs... 


MY SON BILL was trying to decide between 
going to work for me and going on to college. 
Said he, “Dad, why should I put in four years 
studying engineering? You didn’t, and you 
haven’t done so badly. An’ besides, what can 
I use it all for when I get done? Lots of 
college graduates haven’t got jobs right now, 
an’ you've said time and time again that 
power engineering nowadays is just pushing 
buttons and reading gages.” 


“Look, Kid,” I said, “I don’t want to push 
you one way or the other—I just want to 
offer you the chance I never had. I know 
you want a car and money in your pocket. 
Every boy your age does. And there are 
lots of college graduates out of jobs. But 
you wouldn’t have to be one. If you learn 
all you can in those four years, you’ll have 
just that much better chance when you get 
through. Remember that a lot of fellows that 
never went to college are out of jobs too— 
with a lot less to offer in case a job turns 
up. And don’t worry about power engineer- 
ing being so simple; that’s just one of my 
bum jokes. As long as we throw away over 
two-thirds of the fuel we burn, even in our 
best engines, there’s still plenty to be done! 


“Let me tell you something I just read: 
We brag about electricity and the electric 
light, but do you know that the mazda bulb 
isn’t any more efficient than a good turbine 
or a diesel? The mazda converts 25 to 35% 
of the power it uses into light rays; the rest 
gets lost as heat. Sure, that’s 25 or 35 times 
as good as the candle, but it’s still peanuts. 


“You’ve heard me joke about building dy- 
namos for lightning bugs. Well, let me tell 
you—I wish I could build one! A lightning 
bug produces 92 to 100% light rays from the 
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fuel he burns—three times as good as we can 
do! What’s more, he makes his own fuel, 
which the scientists call Juciferin—which is 
all we know about it. He packs it in little 
combustion cells, each one a little transparent 
boiler, and it burns when he wants it to— 
when he sucks in air for combustion. And 
back of each little boiler is a reflecting cell 
that directs the light where he wants it to 
go. Yessir, there’s a lot of engineering in a 
lightning bug’s tail. Maybe you could put 
in four years very profitably learning how he 
does it!” 


Two weeks ago I sat in the audience while 
Bill got his diploma. And after it was over, 
he came down to me and said, “Well, Dad, 
did you see the title of my thesis in the list? 
It’s ‘Characteristics of the Fluorescent Tube’ 
—you see, I’m still chasing after the light- 
ning bug’s dynamo. The fluorescent is half 
again as good as the mazda you talked about 
four years ago—50% of the power it uses is 
converted to light. We’re already half as 
good as the lightning bug—and I’m going to 
work at Nela Park to see if I can’t help catch 
up with him!—And incidentally, Pop, I’ve 
done some studying of your friend the light- 
ning bug, who for all his efficiency is a bit of 
a dope. Even us college kids know enough 
to turn the lights out to attract the ladies— 
but the lightning bug turns his on!” 


Engineer 
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BOILERS, PIPING and 
other power-plant equip- 
ment insulated with J-M 
85% Magnesia are fully 
protected against excessive 
heat losses. Applied under 
the direction of J-M Engi- 
neers, this durable, efficient 
material keeps fuel bills at 
a minimum. Job shown is 
at the Peekskill, N.Y., plant 
of Standard Brands Inc. 


_ any insulation will save you some 
money on fuel. But to get fuel costs 
down to rock bottom...and to keep them 
there... it takes the one correct insulating 
material, applied in the one most economical 
thickness. 


To assure every saving possible with insu- 


lation, leading power plants rely on the J-M 
Insulation-Engineering Service. J-M Engineers 


POWER, June, 1940 


bring to your plant specialized 
technical experience and training 
that enable them to trace aown 
sources of costly heat loss that 
might otherwise go unnoticed. 
Because they work with the com- 
plete J-M line of insulations, thev 
can recommend the exact amount 
of the right insulation for your 
particular problem... help you 
make sure that your insulation 
investment pays maximum returns. 


Whether you are planning on installing new 
power-plant equipment or interested only in 
checking heat economy on existing equipment, 
it will pay you to investigate this free J-M 
service. For complete information and data on 
all J-M Industrial Insulations, write for Cata- 
log IN-55A. Johns-Manville, 22 East 40th 
Street, New York, N. Y. 


133 


| 
| 
JOHNS MANVILLE : a w 
EVERY TFEMPFD ..~FOR EVERY SERVICE... : 


THAT STEAM! 


PACK WITH BELMONT 


Keep your pressure! Use a packing de- 
signed for high pressure steam service. 


The packing illustrated above, Belmont 
30, offers a unique center construction. 
Center block is pleated upon itself, ac- 
cordion fashion, at an angle of approxi- 
mately 90 degrees with the rod. This 
provides high resiliency—abundance of 
take-up on the gland, and ultimate “edge 
wear’ (longer life) on the block. 


All Belmont packings are constructed to 
give maximum economical service under 
the most rigorous conditions. No matter 
for what service you buy a Belmont pack- 
ing, you'll find it made with the same fine 
care and attention to detail that distin- 
guishes Belmont 30. See the complete 
line of Belmont packings in the new 1940 
catalog. A request on your company 
letterhead brings it absolutely FREE. 


Suggested Belmont Packings 
For Steam Service 


BELMONT 30 


High Pressure Packing. Made of 
closely woven asbestos cloth 
frictioned with a heat-resisting 
rubber compound. Unique 
accordion-pleated center 
‘| block. Rubber cushion re- 
| mains resilient even under 
' extreme temperatures, 
Comes lubricated and 
graphited unless 
otherwise  speci- 
fied. (Rubber 
cushion omitted in packing 
space sizes smaller than ;%”.) 


BELMONT 754 


Square Braided Pack. 
ing. Made of long fibre 
asbestos yarn, with a 
fine copper wire twisted 
with each strand. 
Braided, in same man- 
ner as square braided flax packings. Each 
strand of metallic yarn is thoroughly lubri- 


packing which lessens possibility of harden- 
ing in service. 


THERE’S A BELMONT PACKING FOR. EVERY SERVICE 


BELMONT 
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Argument Corner 


(Continued from page 110) 


his concern over the reference Mr Rowley 
made to “Scotchmen”. 

Mr Rowley, in his article “Plan Your 
Way Out of Trouble”, February Power, 
described some American power plants on 
the verge of breakdown, and he implied 
that the consultant in charge of rebuild- 
ing a plant should be as thorough and as 
painstaking as a Scotch consultant would 
be in his own country. For some reason 
Mr Gorrie considers this implication a 
mild affront to Scottish engineers. 

He does not like our “hunnert” pound 
“bilers’—units with fire under the shell 
(hrt). He says we lagged in the use of 
high-pressure steam, we had no huge 
engine or mile-long line shafts, we wasted 
steam from “pipes stuck out from high 
buildings”. 

Mr Gorrie was upset by the sight of the 
non-condensing tug boat, and the rocker- 
beam ferry-boat engine should have been 
in a museum. But, the axiom “Every prob- 
lem in engineering is a problem in eco- 
nomics” holds true today just as it did 
in Scotland in 1770 when Dr Small wrote 
to Watt and Boulton about an engine for 
canal boats. In fact, Small wrote, “We 
propose first to operate without condenser 
because coals are exceedingly cheap.” The 
maximum net return for the investment 
was therefore the reason for using a non- 
condensing engine in Scotland as well as 
this country. 

San Francisco, Calif. CHARLES HUBBARD 


ASME Meeting 


cated and graphited, resulting in a fitished °' 


(Continued from page 120) 


Specific Heats”, by R C Heck, Rutgers 
University; “Thermodynamic Proper- 
ties of Vapors”, by Erich F Leib, Com- 
bustion Engineering Co; “Properties 
of Hydrogen Mixtures”, by A W 
Brunot, General Electric Co; “Com- 
bined Tension-Torsion Tests on a 
0.35% Carbon Steel”, by E A Davis, 
Westinghouse Electric & Mfg Co; 
“Factors in the Fatigue of Helical 
Springs” by R R Tatnall, Wickwire 
Spencer Steel Co. 


Hydraulic Sessions 


The first session of the hydraulic 
division was held in the Alden Hy- 
draulic Laboratory of Worcester Poly- 
technic Institute, with Prof Charles M 
Allen as chairman and host. Seldom 
has this division had an opportunity 
to hold a meeting under more favorable 
and fitting circumstances. Not only 
were excellent accommodations pro- 
vided for the meeting, but the large 
group in attendance was given ample 
time to inspect the very extensive work 
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Diagram Showing Action 
of Tilting Disc 


CHAPMAN STEEL TILTING DISC 
CHECK VALVES FOR POWER PLANTS 


Since its introduction a few years ago, the Chapman Tilting Disc Check Valve has 
successfully demonstrated its superiority over standard type swing checks in the 
elimination of slamming and reduction of friction losses and excessive wear. 


This valve is unique in design and operation. Due to 
its bell-crank action, the disc clears its seat as it 
pivots, lifts from its seat when opening, and eases 
into contact when closing without rubbing or wear on 
seat. This cushioned closing stops slamming. The disc 
rides the flow lightly, without flutter, reducing wear 
on pivots. Head loss is reduced 65 to 80%. The 
valve closes drop-tight and stays tight. Its high 
efficiency and economy have been fully demon- 
strated. For the power field, with its higher pressures 
and exacting requirements, we recommend this valve 


in steel or suitable alloy, as the ideal check valve. Interior View, Showing 
Streamlined Waterway 


xe MANUFACTURING COMPANY 

ri INDIAN ORCHARD, MASS. 
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Altitude Control... 
Pressure Reducing .. . 
Throttle and Emergency 
Stop ... Check Valves 
etc. 
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TRIPLE- 
ACTING 
NON-RETURN 


® You can make safety in 
your boiler plant a certainty 
when you use G-A triple-act- 
ing non - return _ valves. 
There'll be no boiler explo- 
sions or bursting steam lines 
to damage life and property 
when you use this double 
cushioned valve that will not 
stick or chatter. Comes with 
either flanged ends or weld- 
ed necks, and handles 150 
Ibs., to 1500 lbs. Test it 
under pressure . . . it’s the 
heaviest valve of this kind 


_made. In angle, globe or el- 


bow types from 24” to 16” 
in size. Free G-A catalog 
describing complete line will 
be sent to you upon request. 


Pittsburgh, Pa. 


being done in the laboratory, one of 
this country’s outstanding. 

Attention at the hydraulic sessions 
was centered around waterflow meas- 
urements and cavitation. The Allen 
salt-velocity method of water measure- 
ment has been used primarily for de- 
termining discharge of pumps and 
waterwheels during efficiency tests. In 
these applications, penstock velocities 
are usually of the order of one pipe 
diameter per second, and no velocity 
limitations of the method were in- 
dicated, in this experience. Leslie J 
Hooper described tests made at the 
Alden Hydraulic Laboratory to deter- 
mine the performance of the salt- 
velocity method at low velocities. 

Three series of tests were made: the 
first in a 40-in. pipe. the second in a 
12-in. vertical pipe in which the test 
section and its approaches could be 
readily reversed. and the third in a 
horizontal 2-in. pipe. The tests showed 
that for flow in a long straight pipe 
and for velocities lower than those 
normally found in practice, there exists 
a critical velocity below which good 
mixing of the injected brine does not 
occur. Finally, it was found that the 
effect of gravity on the accuracy of 
the method, when applied to a vertical 
pipe, is negligible as long as proper 
mixing is secured. 


Other Tests Made 


It might be inferred from these tests 
that it would be impossible to apply 
the Allen salt-velocity method to the 
intake of a large water wheel where 
the flow is very slow. During 20 years 
of experience with this method a large 
number of intake-test installations 
have been made. In not one of these 
was there any evidence of a lack of 
proper mixing of the brine. A factor 
that favors good mixing at the intake 
to large water wheels is the disturbing 
influence of the racks. 

Both the Gibson pressure-time and 
the Allen  salt-velocity methods have 
been used with success in several plants 
of the Brazilian Traction Light & Power 
Co, Ltd. The units in these plants range 
in size up to 92,300 hp, operating under 
2210 ft head. Eleven units have been 
directly tested by each method, a total 
of 16 tests with the Allen method, and 
15 tests with the Gibson. All of these 
tests have been satisfactory, and re- 
sults have occasionally been such that 
repeated tests and checks by other 
methods have confirmed the accuracy 
of the tests. From experience gained 
the author, Oswald H Dodkin, suggests 
the following, but by no means com- 
prehensive, precautions regarding the 
use of the two methods: 
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We've Reduced the Price 
of G-E Midget Metal-Clad 


Switchgear 


for Protection of Circuits 
600 to 5,000 Volts” 


*Such as incoming lines, power 
feeders, and motor circuits 


High-Quality Equipment 
for the Low-Price Field 


Completely metal-enclosed — NO HAZARD TO PERSONNEL 
Removable breakers — EASY MAINTENANCE 

Liberal Insulation — SERVICE CONTINUITY 

Co-ordinated circuit components — BALANCED DESIGN 
Sturdy mechanical interlocks — SAFETY FOR OPERATORS 
Self-contained control — REDUCED STATION COST 
Factory-built complete —A TESTED, FINISHED JOB 
Shipped AND PREDICTABLE 


INSTALLATION COST Write for GEA-2249C. Get compile information. 
Choice of colors — ATTRACTIVE APPEARANCE General Electric, Schenectady, N. ¥ 
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RESTYLED 
MORE SENSITIVE 
MORE CONVENIENT 


With features found in 
no other instrument in 
its price class. 


Continuing its policy of 
giving you “More for Your 
Money” Mason-Neilan now 
offers further improvements 
in its 2500 and 3500 type 
controllers for the simpler 
pressure and temperature ap- 
plications. The new instru- 
ment is more easily and pre- 
cisely adjustable; more con- 
venientto the operator; more 
attractive in appearance. The 
excellent performance which 
has made the 2500 and 3500 
types favorites in the past is 
unchanged. 


Note these extra values this instrument brings you: 


1 External knob for adjust- 6 Throttling range 1 to ap- 
ing micrometer setting of con- proximately 50%. 
trol point. 


2 7 Same control assembly for 
Micrometer adjustment of temperature or pressure. 


throttling range by means of 
knurled knob inside case. 8 Easily convertible, with- 
out extra parts, from direct to 


3 Cover removable without 
reverse acting or vice versa. 


disturbing control point setting 


knob. 
9 Non-giare, high visibility 


guages indicate controlled pres- 
sure or temperature, and control 
valve diaphragm pressure. 


4 Stainless steel, cleanable 
orifice in air supply system. 


5 Sturdy Bourdon tube of 


bronze or alloy steel. Essential 10 Restyled case — better 
parts of movement of 18-8 stain- looking; more convenient; uni- 
less steel. versal mounting. 


We suggest that you get full details on 
these new instruments — write today. 


MASON -NEILAN REGULATOR CO. 
86 ADAMS ST., BOSTON, MASS., U.S. A. 
New York Buffalo Philadelphia ; iiienses Chicago M SONE ILAN 
St. Louis Tulsa Houston Los Angeles 
Mason Regulator Co. of Canada, Ltd., Montreal sesuanaor. 
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Allen Salt-Velocity Method (1) If 
best results are desired, timing of the 
passing of the salt cloud must be done 
between two sets of electrodes which 
represent the entire cross-section of the 
waterway. 

(2) An adequate mixing length be- 
tween injection valves for the brine 
and the first set of electrodes is im- 
perative for best results. The author 
suggests a lower limit of this length, 
at least equal to the mean transverse 
dimension of the waterway, and pref- 
erably twice this length. It appears 
also that the number of pop valves 
used should depend on this length 
rather than on the cross-sectional area 
of the waterway. 


Gibson Method 


Gibson Pressure-Time Method (1) 
The author has found that measuring 
the leakage with fully closed guide 
vanes may, at times, be the most 
troublesome feature of this method. In 
two cases it appeared that leakage 
through the guide vanes did not vary 
as the square root of the head on the 
turbine, thus making it necessary to 
measure the leakage with full head. 
No explanation of the discrepancies 
has been found, but they may be due, 
at least in part, to the variation in 
mechanical deflection of the guide vane 
with different pressures applied in the 
test. 

(2) Besides the necessity of ab- 
solutely tight piezometer piping, the 
author considers it necessary to pro- 
vide adequate provision for flushing 
the piping between tests to remove 
air and to maintain penstock-water 
temperatures. 

R E P Sharp gave an analytical dis- 
cussion of waterwheel-runner cavita- 
tion based on tests made in the I P 
Morris and Holtwood cavitation labora- 
tories. It is not economical to build 
propeller-type runners that will insure 
absence of cavitation over the entire 
area of the blade. For this reason, it 
is becoming general practice to pre- 
weld portions of the blades with 18-8 
stainless steel having a carbon content 
of not over 0.8%. Mr Sharp described 
a stroboscopic apparatus for photo- 
graphing turbine runners during oper- 
ation under cavitation conditions and 
showed several photos taken during 
these periods. 

A progress report on cavitation re- 
search at the Massachusetts Institute 
of Technology was made by B G Right- 
mire, Jr. The object of this work, now 
getting under way, is to learn more 
about the mechanism of damage caused 
by vibratory cavitation. 
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The four expansion bends illustrated on this 
page represent widely varying designs that are 
typical of Pittsburgh Piping fabrication. Each bend 
was designed for a specific installation where a 
given amount of expansion movement had to be 
compensated for in the space available. 


Pittsburgh Piping has adequate shop facilities for 
making even the largest size expansion bends accu- 
rately totemplate. Forexample, the bend shown in 
the lower left hand corner required a 40 ft. length of 


pecial Expansion B 
1500 # Boiler Feed Se 


14” pipe for its fabrication. The bends in the center 
and upper right illustrations are of the Pittsburgh 
Piping creased type. This type of fabrication, 
which has been perfected to a remarkable degree 
by Pittsburgh Piping, makes it possible to design 
efficient expansion bends for confined spaces. 


Pittsburgh Piping engineers are available for 
consultation on the proper design and fabrication 
of the correct type of expansion bend for any given 
set of conditions. 


PITTSBURGH PIPING & EQUIPMENT CO., 10 FORTY-THIRD ST., PITTSBURGH, PA. 


Woolworth Building, New York 
Public Square Building, Cleveland 


Occidental Building, Indianapolis 


Ist National Bank Building, Charlotte 


Peoples Gas Building, Chicago 
10 High Street, Boston 


Union Guardian Building, Detroit 
525 Market Street, San Francisco 


: 
Bee 
ade In One Piece From 14’ Seamless Pipe : 
$y 


-the welder knows their value 


HE eight features of WeldELLS, illustrated 

here, do their own talking to the man who 
does the welding. There is no hunting for 
fittings, or “sizing up”, because the name, 
size and weight are rolled into every Taylor 
Forge Fitting. Lining up is made easy by the 
quarter-markings at the ends. Welding is a 
quick, gratifying job thanks to the ample 
tangents, the clean, machine-tool bevels and 
the uniform accuracy of these engineered 
fittings. 
The finished job is better too—because it is 
made with fittings in which all walls are at least 
full pipe thickness with selective reinforce- 
ment in regions where greatest strain occurs. 


Ask for latest bulletin. 


TAYLOR FORGE & PIPE WORKS 
General Offices and Works: P. O. Box 485, Chicago 
New York Office: 50 Church St. 
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UNIFORMLY FULL 
PIPE THICKNESS 


SELECTIVE, UNIFORM 
REINFORCEMENT 


MACHINE TOOL 
BEVELLED 


COMPLETE 
IDENTIFYING MARKS 
ON EVERY FITTING 


New Plant Equipment 


(Continued from page 130) 


stainless-steel shaft, bronze impellers, and 
cutless-rubber bearings above and below 
each impeller. Capacities of systems range 
from 15 to 80 gpm from deepwells 4-in. 
or larger inside diameter. Pressure switch 
is furnished with unit or system set 20 to 
40 lb. Black tanks are supplied with 
systems as standard equipment of either 
220- or 315-gal capacity, allowing liberal 
amount of water to be drawn from tank 
between cut-in and cut-out switch points. 


Deming Co, Salem, Ohio 


Roller Bearing 
Pillow Block 


DousLe INTERLOCK unit was designed for 
simplified mounting on ordinary commer- 
cial shafting where comparatively light 
loads are to be carried. Mounting on shaft 
is extremely simple. To secure bearing to 
shaft on which it is mounted, collars with 
two setscrews are placed on outside of 


each end of extended inner race ring. These 
screws pass through unthreaded holes in 
race-ring, bear directly on shaft on one 
side and clamp race ring directly against 
the shaft on the other. Pillow block is 
made in both expansion and non-expansion 
types, and labyrinth seals are provided to 
retain lubricant and protect bearing against 
foreign material. 


Dodge Mfg Corp, Mishawaka, Ind. 


Exhauster 


STRAIGHT-LINE exhauster is for handling 
air containing steam, dirt, fumes, paint, 
spray, grease, vapors, etc. Unit is equipped 
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Gartock Lattice-Braip Packing is available in the following 
styles: GarLock 730 for centrifugal and rotary pumps handling hot 
or cold water, caustic solutions or weak acids. GaARLocK 731 for 
rods operating against steam, gas, acids, lye and caustic soda 
solutions. GARLOcK 732 for heavy duty service against high pres- 
sure steam or hot oil. GaRLock 736 for centrifugal or rotary pumps 
handling acids or strong chemical solutions. GaRLock 751 for 
centrifugal or rotary pumps handling cold oil or water. 


THE GARLOCK PACKING COMPANY 
PALMYRA, NEW YORK 


In Canada: The Garlock Packing Company 
of Canada Ltd., Montreal, Que. 


CondVutchion 


Gartock Patented Lattice-Braip Pack- 
ings are braided through and through—in 
an entirely new and different way from 
ordinary braided packings. 

All braided strands are lattice-linked into 
a structural unit, resulting in greater 
strength, longer life, semi-automatic action 
and unusual flexibility. 

Special new machines enable us to make 
LatticE-Braip in a distinctive pattern 
which is infinitely better and positively 
proven. 


Mail this coupon 7 


for descriptive 7 
folder! a The Garlock 


Packing Company 
Palmyra, New York 


a Please send descriptive folder 
on Garlock Lattice-Braid Packings. 
(00000) 
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SERVICE PROVED Lubricants 
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UBRICANTS 
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= Assure Dependable Performance 


Trick oils may look impressive in short demon- 
strations, but if you want Diesel oils that will give 
dependable, consistent performance — every day 
— every week — every month — you will want 
an oil that has proved its worth. Not an experi- 
mental oil but one that has been service proved — 
a Cities Service oil, engineered for the job. 


Experience has shown that no one oil will prove 
most effective and economical for a given make of 
engine under all conditions of operation. Such 
factors as power output, crankcase oil tempera- 
tures, etc., may as often as not make the use of a 
cheap oil expensive and an expensive oil cheap. 
Let one of our lubrication engineers tell you why 
— and prove it on your own equipment. Mail the 
coupon to us or write us on your own letterhead. 


In any event you will benefit from reading a copy 
of our new booklet on “Diesel 
Engine Lubrication.” Sent free to 
any user of Diesel engine oil. 


CITIES SERVICE OIL CO. 
SIXTY WALL TOWER—Room 1626A, 
NEW YORK, N. Y. 


Please send me information concerning 
your Engineers’ Lubrication Service 
(check box) [1] 


Please send me folder on “Diesel Engine 


Name 


Firm Name 


Address 


with propeller fan which delivers large air 
volumes against duct or wind resistance. 
Location of motor outside air duct keeps 
it cool and clean, also reducing fire haz- 
ards when air mixtures being exhausted are 
inflammable or explosive. 

' LJ Wing Mfg Co, 154 W 14th St, New 
York, N. Y. 


Pump Impellers 


IMPELLERS are constructed with aluminum 
bronze under new process. Alloy is drawn 
by vacuum into steel die from a point 
below surface of molten metal. This molten 
metal rises into die in a smooth contin- 
uous flow without effect of nozzling, spray- 
ing, or pouring; steady flow of metal is 


maintained until mold is filled. Impeller 
has a strength of 80,000 lb psi, and a Brin- 
ell hardness of 130. Aluminum bronze 
is composed of 89% copper, 10% alumi- 
num, and 1% iron. Impellers can be 
ordered in 6-, 8-, 10-, and 12-in. sizes rang- 
ing in capacity from 50 to 1500 gpm. 

Worthington Pump & Machinery Corp, 
Harrison, N. J. 


Base-Exchange Resins 


ComMpANY announces the acquiring of 
rights to U. S. Patents of Department of 
Science & Industrial Research of London, 
England, on use of synthetic resins as acid 
and base-exchange compounds. New field 


for use of resins was discovered several 
“years ago by the Department on Water- 


Softening Processes. Discovery was made, 
not only that certain types of synthetic 
resins function as powerful base-exchange 
media in a manner similar to the natural 
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$10180 Saved Two Years 


Such is the experience of one user’ of a KEELER CP Steam 
Generator. The unit that made this saving consists of a 300 
H.P. Keeler CP steam generator fired by an underfeed stoker 
that was formerly used under a water tube boiler of conven- 
tional design. The new boiler has more than paid for itself in a 
period of two years. | a 


WE Me 


U.S. Patent #2097268 
Canadian #435975 


Sizes 50 H.P. to 1000 H.P. 
Pressures to 450#. 


Manufactured in Canada by Canadian Vickers Ltd., Montreal 


KEELER CO. 


Please send copy of Bulletin F-9 


WILLIAMSPORT, PA. 
OFFICES IN ALL PRINCIPAL. CITIES 


ESTABLISHED 1864 


POWER, June, 1940 145 


& 
Ag 
N 
> 
A, 
H 
s 
s 
s 
me 


Replace the can. Shake the bags. 


THIS SUPER-VACUUM CLEANER 


It's a giant for power—two men can sweep at a time with 7'/2 horse 
power in vacuum back of every move of the tools. 


It's a giant for dirt capacity—7'/2 cubic feet—enough for a day in 
most plants, and the dirt can is easily moved, rolled on its own casters, 
emptied and replaced. 


Read these specifications for a large capacity and serv- 
iceability in Spencer Vacuum Cleaning never available 
on wheels before. 


CAPACITY: 7'2 HP. Dirt Capacity 7! cubic VACUUM PRODUCER: 60 cycle, 3450 RPM. 
feet (750 Ibs.). Vacuum 2" Hg. at end of 50 Direct connected motor (impellers on motor 


ae ee | shaft). Only two bearings to lubricate. 25 or 
5%" Hg 40 cycle with belt drive. 


SEPARATOR: Large filter area in the tubular 
bags. Held in place by spring steel ring, easily 
removed for inspection. 


DIMENSIONS: Height 81'2", Width 37/2", 
Length 752", Weight 1500 Ibs. 


SPECIAL FEATURES: Hand shaker makes it unnecessary to rap each bag separately. Two inspec- 
tion doors of liberal size. Four 18" wheels mounted on roller bearings. Pull handle for one man 
operation or tractor and ring for handling with crane. TOOLS and HOSE: Standard Spencer 
industrial tools and hose. Spencer swivel handle provides easy manipulation. 


DEMONSTRATION: This new equipment will be demonstrated in 
your plant without ee és our nearest representative. 


HARTFORD 


CENTRAL AND PORTABLE 
VACUUM CLEANING: SYSTEMS 


THE SPENCER TURBINE COMPANY, HARTFORD, CONN 


182-A 


146 (405c) 


and artificial zeolites, but that in many 
cases the synthetic resins were more power- 
ful and also could be adapted to a much 
wider range of conditions, both in anion 
and cation exchange. In water purification, 
the degree of purity required, or parti- 
cular anions or cations to be removed de- 
termines type of resin used. If removal 
of only metal ions is required, the cation 
or base exchange resins can be used. Sim- 
ilarly, the acid exchange resins can be 
used alone for removal of the acid ions. 
In general, combinations of both are used. 
Although no commercial units have been 
installed in U. S. yet, preliminary research 
work is complete, and many improvements 
have been made as a result of the inves- 
tigation. 

Resinous Products & Chemical Co, 222 
W Washington Sq, Philadelphia, Pa. 


Electric Motor 


Lo-Amp motor is specially designed for use 
on refrigerating and air-conditioning instal- 
lations. Motor has low locked rotor cur- 
rent and can be supplied with either low 


COMPARATIVE PERFORMANCE OF tit 
TOO) 42 Sino LOUIS Lorie MOTOR. 
650) 60 HR 1800 RP 220 VOLT ~ 
~ 
600 36 = 
18 
150) 
120} 
(D| CONVENTIONAL TORQUE CURVE 
@) conv NAL CURRENT CURVE 
6 
20 30 100 


20 30 40 50 60 70 60 
PER CENT SYNCHRONOUS SPEED 


or high starting torque. Curves 1 and 2 
on chart show*-inrush current and start- 
ing torque on«lo-Amp motor as compared 
with corresponding data on_ standard 
double-deck squirrel-cage motor. 


Louis Allis Co, Milwaukee, Wis. 


Pulley Covering 


Non-sLip pulley covering comes in sheets 
3x3 ft, and for application is torn into 
strips. Enough is used to go around pul- 
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With this new addition, we offer 
the most complete line of non-rust 
pipe, tube and fittings available: 


SEAMLESS PIPE (S.P.S.) 
Anaconda 67 Yellow Brass 
Anaconda 85 Red Brass ~~ : 
Anaconda Copper 
to 12” inclusive 
SEAMLESS COPPER TUBE 
All standard types —” to 12” inclusive 
SEAM WELDED COPPER AND 
EVERDUR TUBE 
8” and larger, in 8’ and 10’ lengths, or 
welded on order to 20’ and 24’ lengths 4 
CAST BRONZE SOLDER TYPE : 
FITTINGS 
to 12” inclusive 
WROUGHT COPPER FITTINGS 
%" to 4” inclusive 
CAST BRONZE FLARED FITTINGS 
to 2” inclusive 
WELDED FITTINGS* 


8” to 24” inclusive—Fabricated from ! 
Copper and Everdur Sheet ae. 


NACO 
*Be sure to write for list prices on 
these new large-size welded fit- 


tings. Just ask for Publication E-9 
...no charge, of course. 


40141 


© Visit the Copper & 
Brass Industry Ex- 


hibit in the Hall of 


THE AMERICAN BRASS COMPANY, General Offices: WATERBURY, CONN. Industry, New York 
In Canada: Anaconda American Brass Ltd., New Toronto, Ont. »* Subsidiary of Anaconda Copper Mining Co. ony.w.r. World’s Fair—1940. 


Whe 
\ \ 
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INDUSTRIAL EFFICIENCY 
with TEMPERATURES 


controlled by JOHNSON 


Crown Can Company, Philadelphia, Pa, 
Lucius R. White, Jr., architect; Henry 
Adams, Inc., consulting engineer; 
Baltimore, Md. Daniel J. Keating, | 
heating contractor, Philadelphia. 


This Philadelphia manufacturer, like other progressive pro- 
ducers, considers the comfort and health of employees as an 
important contribution to operating efficiency. Here at Crown 
Can, the office and cafeteria sections of the plant are equipped 
with JOHNSON Automatic Temperature Control, involving 
more than 60 room thermostats to operate radiator valves 
and also dampers and valves in unit ventilating machines 
. . . Whatever or wherever the problem in temperature, 
humidity and air conditioning control, the nation-wide 
Johnson organization is nearby, at your service with its 
broad experience of more than half a century. 


Also: JOHNSON CONTROL FOR INDUSTRIAL PROCESSES 
Send for Bulletins 


convirioninc 
AIR CONDITIONING 


JOHNSON SERVICE COMPANY: MILWAUKEE, WIS. AND DIRECT BRANCHES IN PRINCIPAL CITIES 
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ley twice, including lapping, and is applied 
as shown in illustration. According to 
maker, one application lasts about 2 years. 
To apply, clean pulley, tear off strips of 
covering of proper width, soak in hot 
water to soften, and wrap around pulley, 
as illustrated. 


Nonslip Pulley Covering Co, 777 Hertel 
Ave, Buffalo, N. Y. 


Cooling Tower 


TRAY towers are made in atmospheric and 
mechanical draft types for indoor and out- 
door application. Composed of slotted- 
step-type trays. Water, on leaving header, 
is continuously broken up through slots. 
Long travel over trays keeps water in sus- 


pension as long as possible until it reaches 
tank. This effects cooling of water to a 
point very near wet bulb temperature. 
Units are all steel, with open distributor 
header, no nozzles, and with slow-speed 
blowers. 


New England Cooling Tower Co, 791 
Tremont St, Boston, Mass. 


Swing Joint 


HIGH-TEMPERATURE joint is designed for 
operation at working pressures up to 500 
lb, and at temperatures up to 700 F. Unit 
has no packing glands or stuffing boxes. 
All pressure or load is transmitted through 
double rows of hardened-steel balls in 
hardened races. Pressure or load required 


to force joint members apart would have 
to equal shearing strength of the metal. 
Since, according to manufacturer, shearing 
strength is in excess of rated capacity of 
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NOTHING CAN REPLACE EXPERIENCE TABLE 
WHEN CHOOSING A CONDENSER TUBE ALLOY 


The combined experience of Bridgeport’s Condenser Tube 
Engineers is an immensely valuable collection of knowl- 
edge available at all times to help solve your condenser or 
heat exchanger tube problems. Gathered over a period of 
years through actual work in the field, it is an experience 
table that includes nearly every conceivable operating 
condition, with the unique and widely different variables 
encountered in each one. More than likely, conditions 
very similar to yours are included. 

Perhaps you and your company can profit by this ex- 
perience. Frequently, a Bridgeport Condenser Engineer 
has been able to make recommendations which, through 


POWER, June, 1940 


BRASS COMPANY BRIDGEPORT, CON, «ESTARLSHEO 


a change of alloy, saved on the initial cost of tubes for a 
customer. In other cases an alloy slightly higher in cost 
than the one replaced had a life span so much greater in 
proportion that a saving in maintenance was realized. 
Even recommendations for slight alterations in operating 
conditions, at nominal cost, have resulted in substantial 
increases in tube life—and lowered maintenance. 

If you will consult with a Bridgeport Engineer before 
you reorder, it is entirely possible that you may obtain 
similar savings. Why not plan on this at once? 


UR Cone 
IDGEPORT OP 
ondenser COMPANY. Y 


Sport, Conn "g!neering Dept. 
I'd like +, ‘ 
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my Problem fo one o ondenser Tube 
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NICHOLSON 


NON-FREEZING, HIGH CAPACITY 
INDUSTRIAL STEAM TRAPS 


These units employ temperature difference be- 
tween steam and condensate to open and close 
their valves, a heavy duty thermostatic bellows with 
brazed end plates being the operating mechanism. 
They are sturdily constructed and designed for high 
pressure and severe service. Water and air dis- 
charging capacity are extremely high and positive 
intermittent valve action can be absolutely de- 
pended on. 

Other advantages include non-freezing, no air 
binding, dribbling or water-logging. 

Available in types and sizes for all services from 
vacuum up to 300 Ibs. with superheat. Ask for 
bulletin No. 439. 


WELDED FLOATS’ FOR 
HIGH PRESSURE STEAM 
AND HYDRAULIC SERVICE 


i Available in spherical and elliptical 

| shapes in sizes from 2'/."' to 14" diame- 

| ter—in stainless steel and in chromium 
plated steel. Made for all steam pres- 
sures up to 1500 Ibs. and hydrostatic 
pressures up to 2500 Ibs. 


"Nicholson" Welded Floats are die 
formed — not spun or laminated — with 
welding seam serving as_ reinforcing 
ring, and give extraordinary resistance 
to external pressure. Available also 
with cadmium, nickel or copper plating. Also: NICHOLSON Control Valves, Piston and 
Write for Bulletin No. 339 covering Weight Operated Graps, Flexible Couplings, Ex- 
details. pan ing Mandrels, Arbor Presses, Compression 

Shaft Couplings, Steam Eliminators and Sepa- 
rators, Compressed Air Traps. 


W.H. NICHOLSON & COMPANY 


OREGON ST. WILKES-BARRE, PENNSYLVANIA, U.S. A. 


PROTECT 
Equipment 


‘ 


50 MEGOHMS 
VOLTS, D.C. 


Periodic tests of insulation resistance—using ‘““Megger” instruments— 
give graphic warning of impending trouble in electrical equipment. 
They protect not only the equipment but you who are responsible for it. 
Start your trouble-prevention program today by ordering a 

Midget ‘“Megger”’ Tester. 
Price—$80 net, f. 0. b. Philadelphia, complete with case. 
For full particulars on our complete line of ‘Megger” 

Insulation Testers, write for Catalog 1550-P. 


JAMES G. BIDDLE CO. 


1208-13 ARCH STREET PA. 


*Trade Mark Reg. 
U. S. Pat. Off. 
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joint, wide margin of safety is provided. 
Joint is made in 6 styles for full 360-deg 
rotation in one, two and three planes. 


Chiksan Tool Co, Brea, Calif. 


Chemical Feeder 


Compounp FEEpDER is for injecting quan- 
tities of compound into boiler water as 
it enters boiler. Operation is entirely 
automatic, amount fed being easily ad- 
justed to suit requirements. Only part 


of feeder coming in contact with com- 
pound is individual pumping unit—a 
small, single-plunger pump. This is out- 
side feeder body so that repairs and ad- 
justments can be made without dis- 
mantling feeder. 


Manzel Brothers Co, 326 Babcock St, 
Buffalo, N. Y. 


Motor Valve 


Hypramotor valve will handle air, gas, 
water, oil, brine, saturated steam, etc, and 
is hydraulically operated. Full-ported 
single-seated unit is said to afford 100% 
tight shut-off in any position. Electric 


pilot valve has 2-wire current-failure con- 
trol, said to have low current consumption. 
Operator is totally enclosed, sealed in oil 
and drip-proof. Valve itself is normally 
closed; applying current opens it. Ap- 
proximate opening time is 45 sec, closing 
time 10 sec. 


General Controls Co, Glendale, Calif... 


Belt Fastener 


FLExo belt fastener made in new size for 
joining elevator and conveyor belts from 
ts to 4-in. thick. Unit is constructed and 
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For more than 10 years, the power 
house of the Dawes (Black Horse) 
Brewery in Montreal has utilized 
chain grates and stoker parts of 
Nickel-chromium cast iron. Prior to 
1929, plain iron castings had to be 
replaced about every 9 months be- 
cause of growth, burning and warp- 
ing. Nickel-chromium alloyed iron 
castings lasted an average of 40 
months. 

During recent years the load on 
this plant has increased, and a slow- 
er burning coal is used with a con- 
siderably increased draft. Under 
these more severe conditions plain 
cast iron stoker links last barely 5 
months compared with 13 to 14 
months for links cast in Nickel- 
chromium iron supplied by the 


Robert Mitchell Co., Ltd. 
4 


THE INTERNATIONAL NICKEL COMPANY, INC. 
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Kewanee Boiler Corp. designed 
this 42” x 60” full-dumping grate 
to burn small sized anthracite un- 
der natural or forced draft. To 
obtain resistance to heat effects 
and assure maximum grate bar 


life, Kewanee employs a 1.50% 


LONGER LIF 


Nickel, 0.60% chromium cast 
iron. With this “balanced” Nickel- 
chromiumcast iron,growth, warp- 
ing, scaling and cracking are 
avoided. Your inquiries are in- 
vited regarding heat resistant 
Nickel alloyed iron castings. 


67 WALL STREET 
NEW YORK, N. Y. 
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full 85 cu. 


When You 

NEED AIR 
DON’T WORRY 
ABOUT SPACE 


SCHRAMM 
“UTILITY” 

COMPRESSORS 
NEED LITTLE SPACE 
AND NO FOUNDATION 


Sizes 25 to 600 Cu. Ft. 


DIRECT "BUILT-IN" 
OR V BELT DRIVE 


Model 85 SCHRAMM “Utility’’ Compressor with 10 HP motor delivering . 
42 cu. ft. actual air. pea = will later install 20 HP motor and get Send for Bulletin 3907 


ESTABLISHED, 1900 E. VIRGINIA AVE, =. 


SCHRAMM, INC., WEST CHESTER, PA. 


A Wilson “Matched Unit’—An E P (Extra Power) 
Heavy Duty Air Motor and an F P T Cutter Head. 


YOU GET EXTRA POWER 
WITH WILSON CLEANERS 


Power in tube cleaning motors reduces “down time”, labor and overhead 
costs and gives you a quicker, better and more economical cleaning job. 


Wilson E P (Extra Power) Heavy Duty Air Motors develop from 30% to 75% 
more power but use from 25% to 40% less air than ordinary tube cleaning 
motors of the same size. They were designed for use where very hard or 
very heavy deposits must be removed. For speedy, safe and satisfactory 
tube cleaning, Wilson E P (Extra Power) motors and Wilson cutter heads and 
accessories are unexcelled. 


Send for a copy of our new thirty-six page catalog fully describing and illus- 
trating the complete line of Wilson tube cleaning equipment. 


THOMAS C. WILSON, Inc. 


PIPE AND TUBE EXCLUSIVELY 
47-28 37th Street - Long Island City, N. Y. 


(406c) 


applied in same manner as others. Metal 
plates span joints on opposite sides of 
belt and are drawn tightly together by two 
bolts through the belting. Bolt heads and 
nuts are countersunk and protruding bolts 
broken off. Completed joint, since it is 
a series of separate fastenings, can assume 
trough of conveyor as easily as rest of 
belt, maker says. 

Flexible Steel Lacing Co, 4607 Lexing- 
ton St, Chicago, Ill. 


Air-Conditioning 
Control Switch 


Macnetic switch for control of air-condi- 
tioning motors operates directly from con- 
tacts of room thermostat or other low-volt- 


age control instrument. Consists of a 3- 
pole magnetic switch mechanism, overload 
relays, and a low-voltage transformer as- 
sembled in one unit. 


General Electric Co, Schenectady, N. Y. 


Instrument Test Kit 


Sticut kit contains ammeter, voltmeter 
and transformer packed in container, en- 
tire unit weighing 10 lb. Instruments may 
be used separately without tying up others. 
Ammeters have a range of 5 amp, volt- 
meters ate calibrated for 150 and 300 
volts, also 150, 300 and 600 volts, and cur- 
rent transformers range from 1 to 250 
amp primary; 5 amp secondary. 

Herman H Sticht & Co, 27 Park Place, 
New York, N. Y. 


Cooling Control 


Type TR-40 for engine and compressor 
jackets, condensers and degreasers, is used 
for throttling flow of fresh cooling water, 
allowing only enough to flow to cooling 
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Try LUBRIPLATE 
on Your Toughest Job 


WHY BUCK TODAY’S PROBLEMS 
WITH YESTERDAY’S IDEAS? 
LUBRIPLATE was developed to 
meet today’s requirements. LUBRI- 
PLATE has “what it takes” to stand 
up to the heaviest duty service—it 
stays put — and lasts and _ lasts. 
LUBRIPLATE is a great enemy of 
rust and corrosion because it resists 
water like a duck’s back. Write us 
and we'll see that you receive enough 


LUBRIPLATE for a thorough test. 


Lubriplate Division of 
FISKE BROTHERS REFINING CO. 
Newark, New Jersey — Toledo, Ohio 


Dealers from 


BRIP 


WHITE LUBRICANT THAT MINIMI 
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WORLD'S LARGEST 
CONSTRUCTION JOB 


GRAND COULEE DAM 


“Last Summer I went to Eastern 
Washington on a relocation proj- 
ect of the Grand Coulee Dam for 
Jacobsen and Jensen Construction 
Company of Portland. It was my 
job to. maintain and grease their 
1¥4 yard Link Belt shovels. 

The first month we tried almost 
every brand of grease on the mar- 
ket. There were two reasons why 
we couldn’t find a suitable grease. 
First, the heat was excessive — 
running 90 to 120 degrees in the 
open for 20 to 30 days at a time. 
Secondly, dust, dirt, and sand, 
which I have never seen equalled. 
If we found a grease that wouldn't 
run, it was too stiff for 
use in pressure guns. 
When it wouldn’t melt 


ESTABLISHED 


Paul A. Horwick, Portland, Oregon, tells how 
Lubriplate stands up when the going gets tough: 


Coast to Coast 


and drop off, sand and dirt in a 
short time made a cutting com- 
pound, resulting in excessive 
wear. 

“After a month or six weeks of 
this condition, a salesman from 
Nott-Atwater Company of Spokane 
heard of our trouble and came out 
to see us with a can of LUBRI- 
PLATE No. 110. LUBRIPLATE 
certainly solved the heat and dirt 
situation besides saving 75 pounds 
of grease per machine per week. 
Where we had used four kinds of 
grease, we used but two LUBRI- 
PLATE products — Nos. 110 and 
130-A. Bearings cooled down and 
wear reduced to 4 of 
what we had become ac- 
customed to expect.” 


ZES WEAR 
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No. 1 in LOW HEAT LOSS 


ins millions 
Its Rockwool base 


-air cells whic Poe 
properties, contribut 
res to low thermal conductivity. 


ft., 1” thick per 
as 

wet. Dry coverage is 
approximately 55 sq.ft. 


| in LOW SHRINKAGE 

i ith tightly 

repellent Rockwool 


cut shrinkage to the minimum. 


1 in ADHESIVENESS one 
Adheres immediately to 
metal surface and ee 
which strengthens upon 7 


No. 1 in ECONOMY ie: 
100% reclaimable uP 
No breakage loss in 
> le time and labor in apply 


INSULATIONS 


write 
Data 


st. 
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system to maintain desired water-outlet 
temperature. Unit is fixed-stem type, re- 
quiring discharge from jacket or coil to 
be close to inlet. Bulb is installed verti- 
cally in enlarged section of water discharge 
line, as close to machine as possible, and 
with water flowing upward. Maximum 
working pressure is 150 lb. Regulators 
are calibrated at factory at any desired 
temperature and can be adjusted by user 
25 deg above or below factory calibration. 


Sarco Co, Inc, 183 Madison Ave, New 
York, N. Y. 


Sledge-Type 
Socket Wrenches 


Line of wrenches available for handling 
large nut-turning jobs in power plants, 
etc, where big nuts must be down tight. 
Anvil end of wrench takes sledge-hammer 


© SOCKETS USED FOR 
CLEARING OBSTRUCTION 


blows as bolts are tightened. Companion 
sockets are used where obstructions must 
be cleared or to reach buried bolt-heads 
or nuts. Available in sizes from 176 in. 
to 48 in. 


Snap-On Tools Corp, Kenosha, Wis. 


Unit Blower 


AvTOVENT blower, instead of being direct- 
connected, is belt-driven, and maker claims 
many advantages. Some of these include: 
versatility in regard to motor size, greater 
portability, and wider adjustability. Unit 
consists of uniblade Type H blower oper- 
ated by a standard-frame motor equipped 
with suitable V-belt drive. Motor is mount- 
ed on steel pedestal base built integral 
with blower housing. 

Autovent Fan & Blower Co, 1805 Kost- 
ner Ave, Chicago, Ill. 
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: Send for Catalog giving complete ca ao 
entire line of Heat Insulation Products _— 
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... GLOBE 


| GROUP-BUNDLING SAVES 
| TIME — HANDLING — AND INSTALLATION COSTS 


UBSTANTIAL savings in tube-handling time and installa- 
tion costs are provided by the Globe method of group- 
bundling of tubes previous to shipment. 


All Globe tubes of the same contour are sorted, grouped, aa bundled at the Globe wines helen 
loading and shipping. This pre-sorting avoids mixing of different contour tubes — re-bending — 
and provides greater speed and convenience in handling at the place of installation. 


This organization specializes exclusively in the manufacture of seamless steel tubes. Such con- 
centration on one product assures the purchaser of a fast, dependable source of supply and a 
consistently uniform quality of tubes. 


GLOBE STEEL TUBES CO. e 4050 W. BURNHAM ST., Milwaukee, Wis. 


TUBES 
MECHANICAL TUBING 
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PENFLEX WELD 
... for All Services Where 
Leaks Are Fatal 


For more than 30 years PENFLEX Asbestos Packed 
Interlocked constructions, and variations thereof, have 
been handling steam, liquids, air and gases under all 
conditions of pressure and temperature. Now, to take 
care of the new volatiles and liquids and gases of ex- 
tremely penetrative and solvent natures, we offer joint- 
less, corrugated PENFLEXWELD. With not even the 
slightest possibility of any seepage, this new hose or 
tubing is recommended for all services not corrosive to 
its two standard materials, bronze and steel. Sizes 
from 5/32” in jointless lengths as needed. 


Send for 
Bul. 90 


@ @ e e Pennsylvania Flexible Metallic Tubing Co. 
7202 Powers Lane, Philadelphia, Pa. 


Ice-making 
Tank 


erating 
Machine 


that the ice industry is going places 
Seven thousand 300-pound blocks a day 
is a lot of ice! But four recently built 
plants, each with up-to-the-minute 
Frick refrigerating and ice-making 
equipment, are producing it with ease. 
One plant harvests 37 blocks at one lift. 

Refrigerating systems have been im- 
proved as much in recent years as auto- 
mobiles! Is your business getting the 
benefit of these better methods of cool- 
ing? Let the nearest Frick Branch or 
Distributor assist you in making the 
savings now possible (up to 34 per cent!) 
over former methods. Write 


Equipment 


156 (407) 


wore 10" de Hails What better evidence waa you want 


Air Preheaters 


(Continued from page 84) 


through the same openings used for gas 
flow. However, if accumulations are 
moist, and are not dried out sufficiently 
by the passage of the relatively dry air, 
soot blowers are needed. Tubular pre- 
heaters are sometimes preferred because 
of their almost complete freedom from 
plugging troubles, particularly where 
conditions are known beforehand to be 
unfavorable. Corrosion effects, however, 
are most serious in tubular and plate 
types because air leakage lowers fan 
capacity seriously. 

In installations, cleaning pre- 
heaters is not a serious problem. Many 
require nothing more than washing or 
blowing with compressed air when the 
boiler is out of service for other reasons. 
Plugging is a serious problem with fuel 
oil and with midwestern coals. 

Corrosion stems from the same causes 
as plugging, namely moisture. It is 
particularly important to avoid moisture 
formation with high-sulphur fuels. The 
attack, of course, is invariably at the 
cold end of the preheater. 


Correcting Moisture Formation 


Since moisture formation is practi- 
cally always due to reducing part of the 
gas, even a thin film, below the effective 
dewpoint (taking into account the 
agglomerating effect of soot particles) 
one sure correction is to return a small 
amount of the preheated air to the 
forced-draft fan inlet or by a separate 
fan to the low-temperature point when- 
ever condensation is expected. Such 
operation, which involves some waste of 
fan power, need only continue when 
moisture-forming conditions exist, for 
example, with very cold winter inlet-air 
temperatures, during starts or low-load 
operation. 

Since plugging and corrosion usually 
arise from the same causes, remedy for 
the one may return savings in repair 
bills for the other also. If corrosion is 
expected even with all practical oper- 
ating precautions, regenerative preheat- 
ers can be built with two sets of plates, 
one above the other, so that only the 
cold end need be replaced when it be- 
comes corroded. Replacement cost can 
thus be kept at a very low figure com- 
pared to total cost of preheater. Any 
replacement of surface in plate and 
tubular preheaters involves high cost 
because of the large amount of material 
and labor of replacing the entire heat- 
transfer surface. 
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... WITH ANDERSON 
SUPER-SILVERTOP TRAPS 


@ Detour piping of inverted bucket traps is 
wasteful, time-consuming and unnecessary. 
Straight-through piping with Anderson Super- 
Silvertops is quick—saves fittings and labor 


—is neater in appearance. This engineered steam trap simplifies 
the piping (either elbow or straight-in-line) without using trouble- 


breeding split gaskets or cored passages. 


Super-Silvertop has a guided, bucket-on-a-track that insures con- 
stant, perfect paris alignment and at the same time gives equal 
capacity in a smaller trap. (This reduces trap costs.) Tough 
Anderloy valve and seat insure against valve leakage for many 
years. Pipe connections in the head make inspection easy and 


fast, with trap still on the line. 


Get the complete story on all these points, write for details and prices. 


Piping 


THE V. D. ANDERSON COMPANY 
1984 WEST 96th STREET » CLEVELAND, OHIO 


STEAM 
TRAPS 
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COTTRELL PROCESS OF 
ELECTRICAL PRECIPITATION 


universally recognized as a 
standard method of removing 


DUST, FLY ASH, FUME, MIST & FOG 
from GASES 


28 years of research development and operating experi- 
ence by the affiliated Cottrell Companies throughout 
the world is incorporated in the 


COTTRELL INSTALLATIONS 


offered to meet the requirements of any problem by 


RESEARCH CORPORATION 


405 LEXINGTON AVENUE 59 EAST VAN BUREN STREET 
NEW YORK CITY CHICAGO, ILL. 


associated with 
WESTERN PRECIPITATION CORP. 
1016 W. 9th St., Los Angeles 


DIESEL TURBINE 


ENGINE 
OILS 


BEARING 


“COMPRESSOR 
OILS 3 


CUTTING 
OILS 


SPINDLE 
OILS 


DRIPLESS 
OILS OILS 
GREASES GUN GREASES 
SPECIAL HIGH TEMPERATURE aes. 
TWISTER RING GREASES & ROLLER 
GREASES BEARING GREASES 


PRODUCERS of HIGH GRADE LUBRICANTS SINCE 1874 


BORNE SCRYMSER COMPANY 


17 BATTERY PLACE » NEW YORK | 
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Engineers’ Books 


(Continued from page 126) 


Much of the text deals with principles 
and facts regarding the generation and 
use of electricity, which are basic and 
which have, therefore, been retained in 
the new edition, with such changes as 
developments in industry have made de- 
sirable. New methods of making elec- 
trical applications have been added and 
the material on the composition of mat- 
ter and the electron theory has_ been 
brought into line with modern views. The 
section on electron tubes has been revised 
and extended to keep pace with the rapidly 
expanding use being made of these devices. 


Air Conditioning 

Heatinc, VENTILATING, AIR-CONDITIONING 
Guiwe (1940). Published by the Ameri- 
can Society of Heating and Ventilating 
Engineers, 51 Madison Ave, New York, 
N. Y. 1184 pages, 6x9-in., illustrated. 
Price $5.00 (special thumb-index edi- 
tion, $5.50). 


Condensation and consolidation of text 
matter and use of lighter paper makes the 
18th edition of this authoritative refer- 
ence manual less bulky and lighter in 
weight. New data in old chapters and a 
new chapter put more information into a 
volume that is markedly easier to handle. 

By entirely re-arranging the Catalog 
Data Section, products of manufacturers 
have been grouped into five divisions and 
the contents of each division outlined on 
a title page, with page references to each 
group of products and cross-references to 
relevant material in the technical sections. 
An Index to Modern Equipment provides 
a classified reference to manufacturers’ 
data on apparatus and materials. 


Arc Welding 


ProcepurE Hanpsook or Arc WELDING 
Desicn & Practice (6th Edition). Pub- 
lished by Lincoln Electric Co, Cleveland, 
Ohio. 1125 pages, 53x9 in., 1557 illustra- 
tions, semi-flexible binding. Price, $1.50 
in U. S., $2 elsewhere. 

This book is a complete, encyclopedic 
arc welding reference guide for designers, 
engineers, welding supervisors, inspectors 
and operators. Rapid development of the 
welding field is reflected in the inclusion 
of 20% more material than the previous 
edition. Contains chapters on welding 
methods and equipment, technique of weld- 
ing, procedures, speeds and costs, struc- 
ture and properties of weld metal, weld- 
ability of metals, machinery design, struc- 
tures, applications. 


THE Wetpinc ENGINEERS PocKEeT Book 
(1939). Published by Chemical Publish- 
ing Co, 148 Lafayette St, New York, 
N. Y. 240 pages, 4x6 in., illustrations 
and tables. Price $1.50. 

Condensed small-size handbook contains 
much elementary and useful information 
on welding written in simple terms and 
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THESE AUTOMOBILE 
PISTONS 
TRAVELED OVER 


BuT- 31.323 MILES 27000 MILES 


LOOK AT THE | THIS ONE USE 


ON WHICH THE 
MODERN 


Preventing carbon is doubly important in diesels. 
Carbon-caked piston rings cause blow-by, loss 
of compression and costly overhauls. Ring-Free is 
the answer to these carbon-complaints. For it is 
endowed by Nature with the ability to actually 
remove hard carbon. But that’s only one of the 
seven qualities that make Ring-Free America’s 
No. 1 Diesel Friction-Fighter. Make us prove this. 
Call the Macmillan Man... or write us direct. 


D HS ONE DID NOT 
DIFFERENCE! RING-FREE/ use RINGFREE: 


— 


THE DISTANCE-BETWEEN-RAILS 


STREAMLINER 
TRAVELS (4 FT,8% IN.) 
WAS DETERMINED BY THE 


DISTANCE-BETWEEN-WHEELS 
or me ROMAN CHARIOT / 


Bho We Coast Con- 


struction Corp., General Contractors, 
New Orleans, La., say: “With another 
popular diesel oil our tractors had a great 
deal of trouble due to excessive carbon 
deposits and undue wear... pistons and 
sleeves had to be replaced on an average 
of every sixty days. Since we put Ring-Free 
into these tractors we have had no carbon 
trouble, replacement of parts and repairs 
have been eliminated and we can keep our 
equipment working full time. 


“We are now using Ring-Free 100% in 
all of our equipment, which includes: an 
812 yard 300 h.p. Fairbanks diesel, 28 mo- 
tor trucks, two 32 yard Monighan diesel 
draglines, one stationary diesel, one Far- 
mall tractor, five home light plants, four 
pumps and a concrete mixer... all with 
the same satisfactory performance.” 


d'or Bali of Ball 


Contracting Co., Fayette, Miss., says of 
his diesel tractors: “Prior to using your oil 
... the rings in our equipment were stuck. 
After using your oil, about the third change, 
the rings were loosened up... since then 
we have been getting the maximum horse- 
power. Before, we had changed every 30 
hours and on some units added 5 gallons 
every 10 hours. Now, we change oil every 
72 hours with no oil added. Your oil did all, 
and probably more, than you claimed.” 


DISTRIBUTORS: A few choice territories in the 
United States are still available to live distrib- 
utors who can qualify. Write for particulars. 


*Reg. U. S. Patent Office 


THE 
{UBRICANT 


Copyright 1940 by Macmillan Petroleum Corp. 


MACMILLAN PETROLEUM CORPORATION 


50 WEST 50TH STREET, NEW YORK e 624 SOUTH MICHIGAN AVENUE, CHICAGO e 530 WEST 6TH STREET, LOS ANGELES 
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—THE HILCO OIL RECLAIMER 
A SINGLE COMPACT UNIT 


Continuous 


Complete 
Oil Purifying 


Your Engines Demand It—The HILCO Does It 


Below: the Municipal 
Power Plant at Cush- 
ing, Okla. has a 
Model H Hilco Oil 
Reclaimer direct-con- 
nected to the lubri- 
cating system of 3— 
750 h.p. and 1—1250 
h.p. McIntosh & Sey- 
mour Diesel Engines. 


At the left the Municipal Power 
Plant at Sturgis, Michigan has a 
Hilco Oil Reclaimer  direct-con- 
nected to the lubricating system of 
2—875 h.p. and 1—2475 h.p. Busch- 
Sulzer Bros. Diesel Engine3. 


These operators, like many oth- 
ers, have selected Hilco Oil Re- 
claimers because of these supe: 
oil purifying features. Hilco Oil 
Reclaimers eliminate periodic oil 
changing and engine cleaning 
by keeping the oil clean and 
pure at all times. 


The HILCO Oil Reclaimer will produce for you an oil free of carbon, sludge, 
moisture, fuel dilution, acid and tarry matter plus good color. 


The HILCO is being direct-connected to one or more engines for continuous 
or intermittent by-pass purifying to remove contamination as fast as it is formed. 
You may use it as a batch reclaimer if you prefer draining the lube system. 


A combination HILCO hookup can be arranged for both by-pass and batch 
operation. There is a Model having sufficient capacity for every Diesel instal- 
lation. 


Write for Our New Free Bulletin 
“Is Your Engine Investment Protected?” 


THE HILLIARD CORPORATION 


4 West Fourth Street Elmira, New York 
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In Canada, Gleeson & Leahey, 339 Queen Street, Ottawa 


well illustrated with sketches. Recom- 
mended for home study or quick reference. 
Includes chapters on electric welding of 
steel and cast-iron, gas cutting and weld- 
ing, planning a welding shop, resistance, 
projection and thermit welding, protection 
for welders and testing welds. 


Standards 
ASTM Sranparps (1939). Published by 


American Society for Testing Materials, 
260 S Broad St, Philadelphia, Pa. In 
three parts (1) Metals (2) Non-metallic 
Materials, Constructional (3) Non-metal- 
lic Materials, General. 3700 pages, 6x9, 
covering 866 specifications and tests, 
cloth binding. Price, any one part, $8, 
any two, $15, and all three, $22. Sup- 
plements to be issued in 1940 and 1941, 
price each year, one part, $3, two, $5, 
three, $7. 


For the first time, all specifications, in- 
cluding tentative standards, are incorpo- 
rated in these volumes. The only excep- 
tion is the separate volume on Chemical 
Analysis of Metals ($2), of interest to 
special groups. Part I of the three vol- 
umes covers ferrous and non-ferrous metals, 
general testing methods; Part II, stand- 
ards for cementitious materials, concrete, 
masonry building units, ceramics, pipe. 
timber and preservatives, paints, road ma- 
terials, waterproofing materials, soils, gen- 
eral testing methods; Part III, fuels, petro- 
leum products, electrical insulating mate- 
rials, rubber, textiles, soaps and detergents, 


paper, plastics, water, general testing meth- 
ods, thermometers. 


Electricity 


INTRODUCTION TO ELECTRICAL MACHINES 
(1939). By A W Hirst, Chief Lecturer 
on Electrical Engineering, College of 
Technology, Leicester, England. Dis- 
tributed by Chemical Publishing Co, Inc. 
148 Lafayette St, New York, N. Y. 122 
pages, 6x8} in., illustrated, fabroid bind- 
ing. Price $2.25. 


This book is the introductory volume to 
a series of small electrical engineering texts 
that can be purchased at low cost. It deals 
with magnetic and insulating materials, 
the general construction of the electromag- 
netic machine, losses, temperature rise and 
ventilation of electric machines, general 
method of making magnetic calculations, 
estimating leakage coefficient and reactance. 
wave form and harmonic analysis. The 
treatment is largely mathematical, in- 
tended for college students and practicing 
engineers. 


Feedwater Treatment 


FEEDWATER TREATMENT (2nd Edi- 
tion—1940). By F J Matthews. Published 
by Chemical Publishing Co, 148 Lafa- 
yette St, New York, N. Y. 319 pages, 
53x83 in., illustrated. Price $5.00. 


Any contribution to the literature on 
feedwater treatment is welcome, particu- 
larly if written with a view to avoiding as 
many of the chemical equations and deter- 
minations as possible consistent with the 
requirements of testing and analysis. This 
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‘ know that in calling upon 
: Power Piping to do the job he 
‘ brings into the picture all the 


facilities of Blaw-Knox . . en- 

gineers, plants, highly-devel- 
|| oped procedures and intimate 
_ experience in every technique 
fabrication. 


Wert and 5S, Smith, sponsored 
by Blaw-Knox Company — 
Power Piping Division. With 
this book engineers can figure 


ified, contro Be ing ‘stresses in high pressure—high 
% Control in gin size temperatures piping systems by 


means of graphs and highly- 
simplified formulae, Book is 
priced at $3 but will be SENT 
_ FREE to engineers who ask for 
it on business letterheads. 
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Designed especially for high head—low capacity work, 
Westco meets today's exacting industrial demands for de- 
pendable, economical equipment. The boiler feed pumps 
shown above, located in the power plant of a large mid- 
western packer, operate against a vacuum of 27"... cut 
fuel costs . . . insure positive system efficiency. Investigate 
Westco in terms of your own plant hook-up. The line is 
complete, with pumps for liquid transfer, circulation service, 
boiler feed work and 
condensation return 
units, 


And only Westco Pumps 
have patented renew- 
able liners to protect 
pump casing against in- 
ternal wear. This ex- 
clusive feature gives 
you extra years of de- 
pendable, trouble-free 
service... permits 
changes in pump performance merely by switching im- 
pellers and liners . . . guards against premature obsoles- 
cence. In addition, an extra set of liners and impeller 
provides stand-by protection at about 1/3 the usual cost. 
a Use the handy coupon today. 


MICRO-WESTCO, INC. 
44006 State St., Bettendorf, lowa 


Gentlemen: We're interested! Tell us more about Westco Industrial 
Pumps. 


MICRO-WESTCO, INC. 


164 (408b) 


book covers a wide range of subject mat- 
ter and conditions experienced in Great 
Britain, most of which are applicable in 
this country. 

The text can be read and understood by 
the average operator of a small power 
plant. The author’s aim has apparently 
been to encourage an understanding of the 
various problems of scale and corrosion 
rather than to give specific prescriptions 
for their cure. 


SpEcIFIC-SPEED CURVES FOR SINGLE-STAGE 
CENTRIFUGAL, MIxED-FLow AND PROPEL- 
LER-TyPE Pumps. Published by the Hy- 
draulic Institute, 90 West St, New York, 
N. Y. Price 5 cents. 


In 1932 certain centrifugal manufactur- 
ers plotted curves representing the upper 
limits of specific speed in respect to capac- 
ity, speed, head and dynamic suction lift 
or head to which, according to their expe- 
rience, centrifugal pumps may be applied 
with assurance of freedom from cavitation. 
These curves have been slightly modified 
in the light of experience and it is now the - 
opinion of the subscribing pump companies 
that it is to advantage of pump users to 
buy and operate them within the limits 
indicated by these curves. 


Brief Reviews 


MEASUREMENT BY  HEAp- 
Type Merertnc ELeMENts (1939). By 
F C Stewart and J S Doolittle, Pennsyl- 
vania State College. Published by Instru- 
ments Publishing Co, 1117 Wolfendale 
St, Pittsburgh, Pa. 24 pages, 9x12 in. 
34 illustrations, paper cover. Price 50 
cents. This is a mathematical paper 
dealing with venturi tubes, orifices, nozzles 
and pitot tubes. The treatment is _re- 
structed to: (1) consideration of flow 
problems involved in a conduit to trans- 
port liquids or gases from one location to 
another and (2) the measurement of flow 
of fluids in a conduit. Five problems are 
worked out to demonstrate the use of the 
method developed. 


ASTM SPECIFICATIONS PIPING 
MATERIALS FOR HIGH-TEMPERATURE AND 
Hicu-PressurE Service. (1939). Booklet, 
6x9 in. provides selected group of speci- 
fications in convenient form. Published 
by American Society for Testing Materials, 
260 S Broad St, Philadelphia, Pa. Price 
$1.25. Covers carbon and alloy steel pipe 
and boiler tubes, classification and di- 
mensions, wrought iron, castings for valves 
and fittings, bolting material and nuts. 


GERMAN-ENGLISH GLOssARY FOR CIVIL 
Encineertnc. By Alphonse A Brielmaier. 
Published by University of Illinois, Ur- 
bana, Ill. Paper bound, 37 pages, price 
8.45. Circular series No. 40.—Engineers 
reading foreign literature often have diffi- 
culty in determining the English meaning 
of unfamiliar technical terms. This glos- 
sary is intended to assist him in consult- 
ing German civil-engineering publications. 
Present usage in German practice was re- 
flected by words compiled from several 
modern German works in each of the sub- 
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WELDING NECK FLAN 
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GE 


makes the 
flanged joint 
for welded 

systems 


For making connections to boilers, pumps, valves and other 
flanged outlets (and where piping must be frequently cleaned 
or inspected for corrosion), Midwest Van Stone Welding Nipples 
have a tremendous advantage over flanges that are welded to 
the pipe (see drawings at left). The swivel flange of the Nipple 
makes it unnecessary to accurately line up the bolt holes before 
welding; “setting up” is simple and quick because no special 
clamps or jigs are required to hold the face of the flange 
absolutely perpendicular to the axis of the pipe. The result is 
a real saving in time and cost of welding. 


Another important economy is in erection. Field organizations 
report a saving of 25% in erection time for making up a joint 
using Midwest Van Stone Welding Nipple in comparison with ; 
flanges rigidly fixed to the pipe; this saving is even greater ‘ge 
when the flanges are on bends. 


Ask for Bulletin WF-36 which gives complete data regarding ee 
Midwest Van Stone Welding Nipples . . . and other Midwest 
Welding Fittings that simplify and save on welded piping. - 


MIDWEST 
PIPING & SUPPLY COMPANY, Inc. 


Main Office: 1450 So. Second St., St. Louis, Mo. 


Plants: St. Louis, Passaic (N. J.) and Los Angeles @ Sales Offices: 
Chicago—946 Marquette Bldg. © Houston—2306 Shakespere Road * 
Los Angeles—520 Anderson St. ® San Francisco—426 Call Bldg ° 
New York—(Eastern Division) 30 Church St. © Tulsa—533 Mayo Bldg. 
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GUN-PAKT 
E 


Big Automobile Company 
Uses 67 Yarway Joints 


First purchased 3 years ago. Reordered 
7 times to present total of 67 Yarway 
Gun-Pakt Joints, ranging in size from 
3 in. to 14 in. 

Why don't you select the Expansion 
Joint that is packed under full steam 
pressure. A twist of a wrench forces 
a special semi-plastic packing into the 
stuffing box by means of integral pres- 
sure guns. No need to remove old pack- 
ing. New packing rejuvenates the old. 
No need to shut off steam. Write for 
Catalog EJ-1907. 


YARNALL-WARING cS. 
100 Mermaid Ave., Phila., Pa. 
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divisions of civil engineering and from 
current technical periodicals. The English 
meanings are those which would be used 
in American practice. 


MEcHANICcAL Wortp YEAR Book (1940). 
Published by Emmott & Co, Ltd, 31 King 
Street West, Manchester, England. 220 
pages, cloth bound, many charts and ta- 
bles. Price about $.30.—Contains, in addi- 
tion to post office information, price equiv- 
alents, metric and British conversion ta- 
bles, a classified buyers’ directory, and 
assorted technical information, together 
with tables showing trigonometric func- 
tions, comparative stresses, weight-calcu- 
lating data, and diary for 1940. 


InpustRIAL Hazarps OF Static ELEc- 
tricity. By Harold J Davis, Safety Engi- 
neer. 9 pages, paper bound, price $.25.— 
Gives a comprehensive treatment of the 
dangers in static electricity, commonly 
thought to be one of the lesser hazards. 
Presents briefly origin of static electricity 
and some helpful remedies. 


EvectricaL Year (1940). Pub- 
lished by Emmott & Co, Ltd, 31 King 
Street, West, Manchester, England, 376 
pages, cloth bound, tables, charts. Price 
about $.30.—Has similar useful tables 
found in Mechanical World Year Book 
and in addition all technical data of use 
to electrical engineers. Has sections on 
synchronous motors, ac and dc motors. 
switches, transmissions, transformers, etc. 


$200,000 InpusTRIAL ProcREss AWARD 
Procram. Published by James F Lincoln 
Arc Welding Foundation, Cleveland, Ohio. 
48 pages, paper bound. Available gratis 
to those interested in work of program.— 
Document gives object and purpose of 23- 
year industrial study program and cites 
terms and conditions upon which awards 
are to be made. 


Power Lines 


Joliet Station Adds 
25,000-kw Superposed Unit 


By the addition of a 25,000-kw super- 
posed turbine-generator now under con- 
struction by General Electric, the Joliet 
station of the Public Service Co of North- 
ern Illinois is being changed from a plant 
operating at 300 lb to one running at 1250. 
The new unit will provide the additional 
25,000 kw of generating capacity for about 
5300 Btu per kw hr and effect better than 
a 20 per cent reduction in heat rate. This 
is the third addition which has been made. 


Santry Elected 
Combustion Head 


Joseph V Santry was elected president 
of Combustion Engrg Co, New York, at 
the annual organization meeting held re- 
cently. He succeeds Frederic A Schaff, 
who was elected vice-chairman of the 
board. George L Bourne was re-elected 


LOW-COST WAY 
TO CLEAN 
PLANT FLOORS 


Whether your floors are of wood, 
slate, concrete or terrazzo, you 
can keep them clean and slip- 
proof with half the effort and at 
an amazingly low cost the suc- 
cessful Oakite way! 


Yes! With modern Oakite ma- 
terials and methods to make 
your floor cleaning routine 
easier, every trace of grease, oil, 
trampled-in dirt is speedily re- 
moved. Floors are spic-and-span, 
quick-drying, safe to walk on. 
No dangerous, slippery film, Be- 
sides, cleaning is accomplished 
with complete safety both to 
floors and workmen. 


For safely de-scaling 
Diesel cooling systems, cleaning lube oil 
coolers, air filters, steam cleaning and 
other jobs, let Oakite materials save 
time and money for you. Ask for FREE 
descriptive booklets and specific, help- 
ful data on your cleaning problems. 
No obligation. 


OAKITE PRODUCTS, INC. 
23 Thames Street, New York, N. Y. 


Representatives in All Principal Cities of the 
United States and Canada, 


MATERIALS & METHODS FOR EVERY CLEANING REQUIREMENT 
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Your tubes and drums 
wont pit and corrode 
if you let me treat 


All water supplies are objection- 
able from the standpoint of cor- 
rosion — especially in boilers 
operated at high pressures and 
temperatures. Feed lines, tubes, 
drums, and economizers may be 
gradually weakened to a point 
_where costly repairs are necessary. 

You can prevent corrosion. in 
your boiler with Dearborn Water 
Treatment. First of all, Dearborn 
engineers will make a thorough 
investigation of the causes of cor- 
rosion in your plant and determine 
the chemical and mechanical 
treatment necessary for its con- 
trol. These recommendations will 


be based upon an intimate knowl- 


the corrosion ob- 


tained through years of laboratory y 


research and field experience. 
Dearborn Treatment is also bal 


anced to provide full protection _ 


against scale and to reduce the — 


possibility of steam contamina- 
tion. If scale is already present, — 
the treatment can be controlled | 
to disintegrate the scale without | 


boiler shutdowns. The cost of this 
treatment and supervisory serv-— 


ice is small compared with the — 


savings it brings. 
Dearborn Chemical Company 


Dept. D, 310 S. Michigan Ave., 


Chicago 


your feedwater ! 


How Dearborn Prevents Trouble 
in Your Boiler 


Dearborn engineers first make a thorough anal- 
ysis of boiler and plant conditions. Then, a com- 
plete chemical analysis of the feedwater is made 
in the Dearborn laboratories. Not until then are 
the proper treatment and control methods recom- 
mended. Next, feeding equipment is provided to 


_ suit the individual plant, and the engineer is in- 


structed in water testing and treatment control. 
Finally, frequent calls are made by the Dearborn 
representative to see that correct conditions are 
constantly maintained in the boiler. 


Prevent this condi- 
tion in your plant. 


> 
ie 
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POWER 
ENGINEERS... 


Who have to be shown—who re- 
quire full explanation and proof 
—before they buy Refining Equip- 
ment for BOILER FEED and other 
waters. 

American in its more than 40 
years has solved many varied 
problems...hassupplied thousands 
of Filters—Softening Plants— 
Treaters, etc... is the oldest con- 
cern in the industry exclusively 
devoting its activities to Water 
Refining. 

American is proud of its big 
and growing list of satisfied cus- 
tomers, both here and abroad. 

Whatever is your Water Re- 
fining problem... put it up to 
American... you will get a com- 
=< plete and authori- 


SEND 
for THIS 
BULLETIN 
TODAY 


The AMERICAN WATER 
SOFTENER COMPANY 


WATER REFINING EQUIPMENT HEADQUARTERS 


INDUSTRIAL * PROCESS * RAILROAD * MUNICIPAL 
HOUSEHOLD, ETC. 


322 LEHIGH AVE., PHILA., PA. 


The AMERICAN WATER SOFTENER CO. 

WATER REFINING EQUIPMENT HEADQUARTERS 

INDUSTRIAL * PROCESS + RAILROAD + MUNICIPAL 
HOUSEHOLD, ETC. 

322 LEHIGH AVENUE, PHILA., PA. 


Please send me a copy of Bulletin No. 111 


Name 


Address 


City State 
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chairman of that body. Mr Bourne 1s also 
chairman of the company’s parent organ- 
ization, The Superheater Co, of which 
Mr Schaff is president. 

Martens H Isenberg, who has been vice- 
president in charge of production, was 
elected executive vice-president to succeed 
Mr Santry. Robert M Gates, vice-presi- 
dent in charge of sales since 1933, re- 
signed to accept the presidency of Air 
Preheater Corp, a company affiliate. Al- 
bert C Weigel, formerly assistant to the 
president, was elected a vice-president, and 
Harold H Berry, John Van Brunt, F H 
Rosencrants, Charles H True, and John 
S Skelly were re-elected vice-presidents. 

Other officers re-elected are Harold H 
Berry, treasurer; George D Ellis, secretary 
and controller. Following re-appointments 
were also made: I B Swigart, assistant 
secretary and treasurer, Thomas F Morris. 
assistant secretary, and Frank R Fitzpat- 
rick, assistant to vice-chairman. 


Pure Water for the Marines 


American Water Softener Co, Philadel- 
phia, Pa., has been awarded two contracts 
by the U.S. Government for supplying self- 
contained water-supply and water-purifica- 
tion units. First contract calls for eight 
portable units for the Marine service and 
the second calls for eight for the Army. 

Each unit for the Marines consists of a 
gasoline-driven self-priming pump, sand 
filter, soda ash and alum feeders, direct 
feed chlorinators, and all necessary con- 
necting piping and hose. Capacity of 
each unit when filtering is 50 gpm and 
when pumping direct from source of sup- 
ply to service, (by-passing filter) is 100 
gpm against total head of 75 ft. All 
equipment will be mounted on trailers. 

Mobile units for the army are similar 
in construction and operation to the pre- 
viously mentioned units, except that ca- 
pacity is 100 gpm against a 90-ft head, 
and the filters have a capacity of 100 gpm. 
All of this equipment will be mounted on 
6-wheel GMC trucks driving through three 
axles. The government will furnish the 
chassis, and company will mount the units. 


ASRE to Induct 
Three New Sections 


Featuring the formal induction of three 
new sections which have been formed dur- 
ing the year, the 27th Spring Meeting of 
the American Society of Refrigerating En- 
gineers will be held at the Skytop Club, 
Skytop, Pa., June 9, 10, and 11. The new 
sections were formed in Richmond, Pitts- 
burgh, and Cincinnati. 

The technical program will take place 
Monday and Tuesday mornings, consist- 
ing of two 2-hour sessions with intermis- 
sions each morning. Afternoons will be 
left free for golf on the Skytop courses. 
Some of the papers to be presented in- 
clude “Refrigeration in Chemical Indus- 
try’, by D H Killeffer; “Performance of 
Heat Exchangers”, by David Crampton, 
Wallace & Tiernan Co; “Effect of Super- 
heat on Capacity of Commercial Compres- 
sors’, R H Tull, Westinghouse Co; and 
“Design Problems in the Distribution of 
Air”, by Walter Grant, Carrier Corp. 


SIMPLEX 
METERS 


THE UTMOST IN ACCURACY 


one accuracy of plant flow 

metering equipment is of prime 
importance if economical opera- 
tion of all functions is to be ob- 
tained. Hand in hand with these 
requirements, however, must go 
low maintenance costs and sim- 
plicity of testing methods. 


Simplex flowmeters combine in 
their design these functions. Let 
Simplex instruments aid you in 
solving your flow measuring and 
control problems. 


Write for Data 


SIMPLEX 


VALVE & METER CO. 


68th and Upland Streets 


PHILADELPHIA, PA. 
District Offices in Principal Cities 
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CONSUMERS POWER 
BRYCE MORROW PLANT 


COAL HANDLING EQUIPMEN 


@ Complete with a 90 ton capacity track hopper that is 
discharged with two belt feeders, a coal crusher, three 
belt conveyors having 156, 189 and 320 foot centers 
respectively, a coal storage and reclaiming system with 
a 54 foot high control tower, and a dust tight flight 
conveyor (vented with a fan) that distributes coal to 
the bunkers, Bartlett-Snow equipment at the Bryce E. 
Morrow Plant, like other Bartlett-Snow installations, 
has met fully the customer’s requirements. 


Designed by men who do now—and have for years— 
devoted their entire activity to coal handling problems. . 
and fabricated to Bartlett-Snow’s nationally recognized 
standards in our own machine and structural shops under 


the exacting inspection of the designers themselves instead. 


of being jobbed out to other fabricators—Bartlett-Snow 


equipment is ideally suited to the individual requirement 
...and in addition, reflects the many refinements and 
niceties of design and fabrication that promote efficient 
and trouble-free operation in service. 


That is why you'll find Bartlett-Snow coal handling 
equipment being selected in preference to other equip- 
ment by many of the best known and most representative 
central stations—and large, medium and small industrial 
boiler plants alike .. . It meets the need more accurately 
and works better. More complete information including 
illustrations of recent installations, equipment details, 
etc., are contained in a 48 page bulletin, copies of which 
will be sent. on request. Send for your bulletin today. 


THE C. O. BARTLETT & SNOW COMPANY 
New York * Chicago ° CLEVELAND, OHIO . Baltimore + Des Moines 


BARTLETT-SNOW 


ee BOILER PLANT COAL HANDLING SYSTEMS @ @ 


Complete Engineering and Fabricating Facilities to Meet Any Requirement Including 


Track Hoppers | Gates and Feeders | Skip Hoists Bucket Elevators Belt Conveyors Bins and Bunkers | 
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REGULATE your 
BOILER FEED with 


HENSZEY 


Boiler Feed 


REGULATORS 


The Henszey Boiler Feed Regulator is a self- 
contained unit—goes right in the line—needs no 
additional structural supports. It accurately 
controls the boiler water level at all loads. 


MEASURE your 
BOILER FEED with 


HENSZEY 


Boiler Feed | 


METERS 


Use the Henszey Boiler Feed Meter to accur- 
ately measure the quantity of boiler feed 
water that is regulated by the Henszey Boiler 
Feed Regulator. It goes right in the feed line 
and will measure the pulsating discharge of a 
reciprocating pump. 


Send for catalogs describing both these 
instruments in detail. 


HENSZEY COMPANY 


Dept. Dé Watertown, Wis. 
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ASME Features 
Three Meetings 


For the first time in the history of the 
American Society of Mechanical Engi- 
neers, the semi-annual meeting will be 
held in three cities simultaneously. Meet- 
ings will take place in Milwaukee, Wis., 
at the Hotel Pfister, June 17-20; in Ann 
Arbor, Mich., at the University of Michi- 
gan, June 20-21; and in Asbury Park, 
N. J., at the Berkeley-Carteret Hotel, June 
19-22. Featured at the main meeting in 
Milwaukee will be 13 technical sessions 
with 30 papers covering hydraulics, steam 
power, education and training, etc. 

The meeting at Ann Arbor will present 
four technical sessions, devoted to elas- 
ticity, dynamics, fluid mechanics and 
thermodynamics. Besides an exhibit of 
Diesels and accessories, the meeting in 
Asbury Park will include six sessions with 
12 papers on Diesel fuels, shaft couplings, 
marine diesels, engine design, operation 
and maintenance. 

Papers to be presented at the main 
meeting include “Steam Turbine Blading”, 
by R C Allen, Allis-Chalmers Mfg Co; 
“Progress in Design and Performance of 
Modern Large Steam Turbines”, by G B 
Warren, General Electric Co; “Turbine 
Blade Testing”, by R P Kroon, Westing- 
house Elect & Mfg Co; “Centrifugal Pump 
Efficiency Measurements” by R W Angus, 
Univ of Toronto; “Parallel vs Individual 
Operation of Multiclones”, by L C Whiten, 
Jr, Prat-Daniel Corp; “Development of a 
Major Principle in Pulverized Coal Fir- 
ing”, by F L Dornbrook, Wisconsin Elec- 
tric Power Co, and others. 

Some of those papers which will be 
given at the Oil and Gas Power Div in 
Asbury Park are “Diesel Fuels for Large 
Unit Power Generation from the Opera- 
tor’s Viewpoint”, by J Bryan Sims, Grand 
Haven, Mich; “Fluid Couplings” by L N 
Alison, American Blower Co; “Stress and 
Deflection in Reciprocating Parts” by R 
L Boyer and T O Kuivinen, Cooper-Besse- 
mer Corp; “The Combustion-Gas Turbine” 
by J T Rettaliata, Allis-Chalmers Mfg Co; 
“The Significance of Diesel Exhaust-Gas 
Analysis”, by John C Holtz, U. S. Bureau 
of Mines. 


Power Show Committee 


Personnel of the advisory committee for 
the 14th National Exposition of Power and 
Mechanical Engineering to be held in 
December was recently announced. It in- 
eludes: 

I E Moultrop, chairman; John H Law- 
rence, vice-chairman; Comfort A Adams, 
E G Budd Mfg Co; Homer Addams, past 
president, American Society of Heating 
and Ventilating Engineers; J T Barron, 
Public Service Electric & Gas Co; R E 
Dillon, Boston Edison Co; Fred Felder- 
man, past-national president, National As- 
sociation of Power Engineers; A C Field- 
ner, chief, Technologic Branch, U. S. Bu- 
reau of Mines; N E Funk, Philadelphia 
Electric Co; F E Giesecke, president, 
American Society of Heating and Venti- 
lating Engineers; G E Hulse, president, 
American Society of Refrigerating Engi- 
neers; George L Knight, Brooklyn Edison 


HERCU LES 


Seamless Copper 


GUARANTEED 
TO STAND UP! 


Bvery Hercules Float carries our guaraa. . 
tee to stand up under 350 lbs. working 
Pressure and 500 degrees temperature. 
Fabricated of seamless copper under our 
special spinning process, Hercules Floats 
are uniform in thickness and high io 
mechanical strength. 
You can depend on Hercules for floats— 
in standard shapes up to 10 in. and ia 
special types to your specifications—to 
give long, dependable, economical 
service. 
Insure care-free maintenance of water 
and other equipment specifying 
““HERCULES.”’ 


HERCULES FLOAT WORKS 
‘200 Franklin St. — 
SPRINGFIELD, MASS. | 


ELECTRIC POWER 


For Less Than I¢ 
Per K. W. Hour 


You can solve your power 
problem with a 


STOVER 


FULL 
AUTOMATIC 


DIESEL 
ENGINE 


Sizes 
5, 7'/2, 10 
and 15 


Write for bulletin No. 50 and 
complete information. 


STOVER MFG. & ENGINE C0. 


Dept. D. E. 83F, Freeport, Illinois 
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You Couldn’t Have Better Reasons 


to use 


WHIPCORD V-BELTS 


than these 8 Points 
of Balance... 


1. Wide margin of strength—to take care of starting, 
peak or shock loads—obtained through endless ““Whip- 
cord” construction. 


2. Low ultimate stretch. We know of no other construc- 
tion which approaches Condor’s extreme lack of stretch. 
That accounts for their long life in service. 


3. Uniform Flexibility—to withstand constant flexing over 
pulleys. 


4. Maximum resistance to structural breakdown and 
weather conditions—the natural result of the Condor de- 
sign, construction and vulcanizing; destructive internal 
heat dissipated. 


5. Smooth running. Condor V-Belts are vulcanized in steel 
molds to insure exact and uniform cross sections and un- 
varying lengths. 

6. Maximum traction—due to accurate shaping, friction 


finish and lateral compressibility under the wedging effect 
of the grooves. 


7. High resistance to side wear—due to special close 
woven but flexible cover fabric. 


8. Correct lateral reinforcement—to combine strength 
and maintenance of shape, regardless of constant and 
rapid flexing. 


These are the points which explain the many records of long 
and economical service. Use Condor Whipcord V-Belts for 
service, saving, and satisfaction. 


Conveyor and Water Hose 
Elevator Belt Chute Lining 
Transmission Belt 


Launder Lining 


V-Belt Industrial Brake Blocks 
Air Hose and Lining 
Contractor Hose Molded Rubber Goods 
Fire Hose 


Hydraulic Hose Rubber Lined Tanks 
end Mee Rubber Covered Rolls 


Sand Blast Hose 
Steam Hose Abrasive Wheels 
Suction Hose Bowling Balls 


OF RAY BESTOS- -MANHATTAN, INC.” 
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RANAREX 
Mechanical 


CO. 
INDICATOR 


RECORDER 


@ Only Mechanical CO, Meter 
@ Simple, rugged, trustworthy | 


@ Readings Almost Instanta- 
neously 

@ Permanent 24-hour Record 

@ Operates on Lighting Cir- 
cuit 

@ No orifices, chemicals or 
fragile parts 


@ Accurate within 3/10 of 1% 
of CO, 


@ Saves up to 10% on Fuel 
Free Booklet: 
Write The Permutit Company, 


Dept. . A, 
330 West 42nd St., New York 


PRODUCT OF 


PERMUTIT 
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Company, Inc; David Moffatt Myers, con- 
sulting engineer; Joseph Pope, Stone and 
Webster Engrg Corp; Arthur L Rice, edi- 
torial director,“Power Plant Engineering” ; 
Philip W. Swain, editor, Power; Alfred 
Vaksdal, plant engineer, Corning Glass 
Works: and Charles F Roth, manager, and 
E K Stevens, associate manager of the 
Exposition. 

The show will be held in Grand Cen- 
tral Palace, New York, from Dec. 2-7, 
1940 and will include exhibits from more 
than 200 exhibitors. The affair is being 
managed by International Exposition Co. 


Tube Test Results 


Results of tests on rolling-in of tubes 
into headers by the Gulf Oil Corp, the 
Timken Roller Bearing Co, and the Key 
Co were announced recently in a report 
issued jointly by the three companies. The 
following conclusions were drawn from the 
investigation and experiment: 

(1) Header material should be con- 
siderably harder than the tubing to assure 
well-developed shear points. The report 
suggests that headers for the installation 
of alloy tubes with a maximum hardness 
of 163 Brinell should be heat-treated to a 
hardness of 229 Brinell minimum. 

(2) Insufficient rolling or too much roll- 
ing will cause joints of doubtful quality. 
Too much expansion of the tube into the 
tube hole will result in an excessive flow 
of the tube material out of the header 
with the danger of shearing off proper 
shear points which already had _ been 
formed. 

(3) Use of wide angle flaring rolls on 
the expander tool is discouraged as the 
flaring of the tube ends causes a longi- 
tudinal flow of the tube material endanger- 
ing satisfactory shear points which have 
been formed by the expander rolls. 

Conclusions reached in this survey give 
support to the belief that it is sound en- 
gineering practice to upset and machine 
to close tolerances tubes which are rolled 
into headers, keeping in mind the precau- 
tions that have been outlined above. 


New Metal 
Stronger Than Steel 


Stronger at 1100 F than any known 
steel, creep rate less than one one-hun- 
dredth that of nickel-chrome steel, new 
Westinghouse alloy K-42-B retains strength 
at 2000 F. Alloy is about half nickel, 
quarter cobalt, less than 10 per cent iron. 
Other constituents include chromium and 
titanium. Commercial production is prac- 
tible; cost, necessarily, will be high. 

Properties of the metal are so far supe- 
rior to steel at elevated temperatures that 
fields of application have hardly been 
scratched. Dies, valve trim, and turbine 
blades are possibilities. 


Correction 


On Page 58, April Power, the name of 
Yarnall-Waring was inadvertently omitted 
from the list of principal power-plant- 
equipment suppliers. This company sup- 
plied blowoff valves to the Dunn Sulphite 
Paper Co, Port Huron, Mich. 


MAKE YOUR 


OVERHEAD VALVES SAFE 
and EASY TO REACH 


CONTROL VALVES 
FROM THE FLOOR 


With Babbitt Sprocket Rims on 
your overhead valves, you can 
control valves instantly from 
the floor. Far quicker and 
safer than climbing ladders. 

Babbitt Rims are easily at- 
tached in a few minutes, are 
inexpensive and assure safe, 
positive and instantaneous over- 
head valve operation. Avail- 
able for valves of every make 
or style. Write for details. 


BABBITT STEAM 
SPECIALTY CO. 


New Bedford Mass. 


“Airspring” 
GREASE CUPS 


Drawn-steel, cadmium 
plated—never known to 
rust. 


WRITE ON YOUR 
BUSINESS LETTERHEAD 
FOR 


FREE SAMPLE 


“Shur flo” 
OIL CUPS 


For service where grit, 
dust or lint is a prob- 


HUNTER 


PRESSED STEEL CO. 


LANSDALE, PA. 
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HERE'S A 5-WAY SERVICE 
TO LESSEN YOUR CONDENSER TUBE PROBLEMS 


There are three major services you receive, at no extra 
cost, with every pound of condenser or heat exchanger 
tube you buy from Scovill. Here are the three aids you 
get, each contributing to trouble-free service: 


SERVICE IN METALS — consisting, first, of laboratory devel- 
opment of new alloys fitted for better and longer ser- 
vice under particular operating conditions. For example, 
a Scovill Copper Nickel Alloy has been found to give 
more economical service under certain conditions of 
operation even though the per pound cost of the Copper 
Nickel is considerably higher than the Admiralty Metal 
previously used in many such cases. Then there’s the 
constant vigilance of inspection of raw materials, and 
of finished tubes. You can expect uniformly high quality 
on every shipment from Scovill. 


SERVICE IN MEN — Scovill’s engineering representatives 
who also serve you in two ways. When they first contact 


MANUFACTURING COMPANY 
g WATERBURY, CONN. 


SCOVILL CONDENSER TUBES 


one product... three services 
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you, they study the conditions under which you operate, 
and carefully prescribe the alloy that will serve you long- 
est, with least trouble. Then, after the tubes are installed, 
they don’t forget you—they maintain a field staff to check 
on how the tubes are operating in service. If anything 
is wrong, they go to work to find and root out the 
trouble. A case in point — a customer thought his 
troubles were due to use of the wrong alloy. Scovill 
engineering representatives helped him cure the trou- 
bles by merely using a different method of installation. 


SERVICE IN MANUALS—new reservoirs of knowledge about 
condenser and heat exchanger tubes have accumulated 
since the earlier editions of Scovill’s manuals were pub- 
lished. We have just published a new edition of the 
68-page “Condenser Tube Booklet.” It is free for the 
asking. Send today for your copy. Address 13 Mill 
Street, Waterbury, Connecticut. 


for any of these services... 
think of SCOVILL, “MASTERS OF METAL” 


SCOVILL MANUFACTURING COMPANY 
13 Mill Street, Waterbury, Connecticut 


Please send me the new, revised “Condenser Tube Booklet.” 
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VIKING 


Industrial 


We wouid like to introduce you 
to the complete line of Viking 
Industrial Oil Pumps. We are 
anxious to show how Viking can 
furnish you, immediately, with a 
wide selection of capacities in 
all standard models . . . how 
Viking can produce, in a hurry, 
standard and special units, de- 
signed with special metals, 
mountings and drive arrange- 
ments. Get acquainted 
with Viking . . . write 
today for Bulletins that 
tell the whole story. 
You furnish the pump- 
Look. For ing problem .. . we'll 


This Trade 


Mark — The furnish the proper 


Genui 
equine pump 


PUMP 


‘CEDAR FALLS, 
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Fred Witsell, Toledo Edison, 
Elected NDHA President 


At the annual convention in French Lick 
Springs, Ind., May 14-17, the National 
District Heating Association elected Fred 
Witsell, of Toledo Edison Co, as president. 
Other officers include L S Phillips, New 
York Steam Corp, and J M Arthur, Kansas 
City. 

Meter testing and maintenance, sales and 
organization problems, aids to customers in 
the proper utilization of district steam, 
were topics of discussion in several commit- 
tee meetings. The annual operating statis- 
tics report presented a very complete review 
of steam sales, costs, fuel required, and in- 
crease in sales volume accompanied by a 
slight decrease in average rate per M lb. 

Five points higher efficiency with a new 
oil-fired boiler at 8% lower cost for fuel 
was claimed by A W Weiters for an in- 
stallation in Toledo using local refinery 
residue. Effect of temperature controls 
on steam-generating-plant pressure and 
load was the subject of a study by R C 
Hine. In only a few instances, he said, 
have customer controls produced serious 
operating difficulties in the steam-producing 
plant. 

A stack-emission symposium showed that 
very few of the companies have done any 
work on dust emissions. Several tests pre- 
sented, however, enabled characteristics of 
the types of collectors to be estimated. 

Standard degree-day figures for use of 
the member companies, listed in the Re- 
search Committee report, differ somewhat 
from other similar data. The report itself 
makes full explanation for selection of 
these more accurate values. 

On the subject of steam-jet and steam- 
turbine-driven refrigeration compressors for 
air conditioning, R L Mumford of New 
York Steam Corp presented figures on four 
recent jobs, all department stores, which 
showed appreciable benefits to both con- 
sumer and supplier from use of steam in- 
stead of electric power. Low load factor, 
about 5%, he said, fits in better with the 
steam company low summer demand than 
with the electric load curve. 

Actual records of operation of 384 
buildings of all types were coordinated 
and curves drawn for estimating heating- 
steam requirements in a report given by 
Earle Schultz and J C Butler. Even with 
certain unavoidable non-uniformity in the 
method of calculating building volumes, 
several authoritative opinions held that 
these data were by far the most compre- 
hensive and useful yet devised. The full 
report, of use to those having responsibility 
for building-heating estimates or operat- 
ing efficiency, will shortly be published by 
the NDHA, 1231 Grant Bldg, Pittsburgh. 


Union Electric Plans 
New Plant in Illinois 


Union Electric Co of Illinois has re- 
tained Stone & Webster Engrg Co to de- 
sign and construct a new power plant at 
Venice, Ill. Initial installation will con- 
sist of two high-pressure, high-tempera- 
ture, 40,000-kw turbine-generators and two 
360,000-lb-per-hr boilers, with condensers, 
switchgear, and other auxiliaries. 


Following the basic design shown above, 
two new Silencers have been developed 
by MAXIM to provide greater flexibility 
in meeting an increasingly wide range of 
silencing problems. 

The new and improved MUI is built 
for use on all types of internal combus- 
tion engines, on reciprocating steam en- 
gine exhausts, as well as on compressor 
intakes. Its extremely high degree of 
silencing efficiency makes it particularly 
applicable for use where maximum noise 
attenuation is desirable. 

The MUC is a more compact silencer, 
embodying the same basic design and 
intended for the same general applica- 
tions as the improved MUI but devel- 
oped to fill the need for a more compact 
Silencer Unit at lower price. 


Write for details. 


THE MAXIM SILENCER CO. 


92 Homestead Ave. Hartford, Conn. 
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WICK-FEED 
OILERS 


eVisitle Oil Supply 
@ Automatic Operation 
@Streamlined Design 


NOW-—replace your 
old-fashioned trust- 
to-luck wasteful oil 
cups that usually 
run dry when least 
expected, with this 
visible ultra-modern 
WICK-FEED Oiler. 


Feed is automatic 
and positive — at 
each filling the bear- 
ing is flushed mo- 
mentarily and there- 
after the wick feeds 
oil to the bearing 
by capillary action. 
No adjustments are 
necessary. Dirt and 

sae enter bearing. Beau- 
tifully finished in 
capacities. bright cadmium- 
plate. 


WRITE FOR BULLETIN #27 


Available in five 


TRICO FUSE MFG. CO., Milwaukee, Wis. 


In Canada: IRVING SMITH LIMITED, Montreal 
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@ Another fine Diesel installation . ..a satisfied customer . . . a con- 


tented engineer . . . a sound investment—yet all so dependent upon a 
scientifically correct lubricating oil. It is true, of course, that all types of 
prime movers require satisfactory lubrication; but Diesels, due to extreme 
bearing pressures and high cylinder temperatures, require more than just 
“A Good Oil”. They need MARATHON V.E.P. Oil . . . developed and 
refined by the Ohio Oil Company . . . used and endorsed by Diesel engine 
manufacturers and operators. To protect your Diesel investment, investi- 
gate the exclusive characteristics of MARATHON V.E.P. Oil . . . It will 
prolong the life and efficiency of your valuable units. 


Write today for complete, factual V.E.P. details. 


INCORPORATED 
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PROTECT YOUR PLANT 
from 
COSTLY SHUT-DOWNS 
by Stopping Tube Leaks 
Quickly, Easily .. . with 
HARDIE 
MADE-RITE PLUGS 


With HARDIE MADE-RITE PLUGS on hand 
for emergency use, you can stop leaky boiler 
tubes, condenser tubes and pipe lines in- 
stantly, effectively. Service can be resumed 
quickly without delays. 

These modern, simple, inexpensive plugs 
will keep your equipment going until such a 
time as it is convenient to make permanent 
repairs. They'll pay for themselves on the 


first leak! 
SO EASY TO USE 


Just insert a Made-Rite in a leaky tube, pull up on 
a nut and the leak is stopped by inside expansion 
of the packing ring in the tube. 


TYPES FOR ALL TUBES 


No. | Rod Type for fire tube boilers accessible at 
one end only; plug heads provided for both ends 
of tube are tightened at one end to seal front and 
rear ends at the same time. Can be installed under 
pressure. No. 2 For fire tube boilers and con- 
densers where back connections are convenient to 
reach. Will stop leaks between tube and tube 
sheet. No. 3 For water tube boilers. Simple to 
install, effective. 


A FEW TYPICAL USERS 


Both large and small plants in scores of different 
industries are saving time, money and trouble with 
these them, ‘New York Telephone Co., 
Du Pont, R. H. Macy (world's largest department 
store) and several government departments. 


MAIL COUPON TODAY 
FOR COMPLETE DETAILS 


HARDIE MADE-RITE PLUG CO. 
1742 Second Ave., New York, N. Y. 
Gentlemen: Kindly send your FREE 


illustrated booklet on Hardie Made-Rite 
Plugs. 
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Moan Organizes 
Power Activities 


A program to coordinate protection of 
the nation’s power generation and trans- 
mission facilities, as an aid to national 
defense, has been initiated under the lead- 
ership of E G Moan, prominent member 
of the National Association of Power En- 
gineers. Mr Moan, a power engineer 
associated with the District of Columbia 
Penal Institutions and a special deputy 
president of the N A P E, has enlisted 
the approval and assistance of various 
government agencies, including the Na- 
tional Power Policy Committee. 

Briefly, this program aims to enlist the 
voluntary aid of power engineers in quell- 
ing any subversive influences, that may 
spring up during the period of strife in 
Europe, which might endanger the opera- 
tion of power plants and transmission fa- 
cilities. Special deputy Moan, Box 25, 
Lorton, Va., has volunteered to receive 
all inquiries and correspondence _pertain- 
ing to the work of the National Coordina- 
tion of Power Engineers. 


OBITUARIES 


Jesse B WILLIAMSON, assistant secretary 
of the Federal Power Commission, died 
suddenly on May 1, of a heart attack. Mr. 
Williamson had been assistant secretary 
of the commission since September 22, 
1938. Previous to that time he had served 
for three years in the Division of Insolvent 
Bank Reports, office of the comptroller of 
the Currency in the Treasury Dept. 


Davin BarKER RusHMorE, 66, chief en- 
gineer of the power and mining depart- 
ment of the General Electric Co for 20 
years before his retirement in 1925, died 
on May 6 following a fortnight’s illness. 
Mr Rushmore was born in Westbury, 
L. I. in 1873, and attended Friends Acad- 
emy, Swarthmore Prep, and Swarthmore 


David B Rushmore 


College, where he won the Joshua Lippin- 
cott Fellowship. Following his graduation 
in 1894 from Swarthmore, he worked as 
an electrical engineer for the Westing- 
house Electric & Mfg Co in Pittsburgh, 
the Royal Electric Co in Montreal, and 
the Stanley Electric Co in Pittsfield. In 
1905 he entered the employ of the Gen- 
eral Electric Co, and stayed with that 
company until his retirement. 


Save Air—Save Dollars 
WITH 


ROCKWELL 
BLAST GATES 


For Low 
Pressure 
Air 
Slide Type 


Threaded Butterfly Type 
Wafer Butterfly 
Type 
Kwikleen Type 
Write for 
catalog 
No. 3760 


Flanged 
Slide Type 


W. S. ROCKWELL COMPANY 
50 CHURCH ST., NEW YORK 


“STANDCO” 
PILLOW BLOCKS 


Fig. 1635 


Combining clamp block and pil- 
low block requirements in one 
type, the “Standco” shown above 
is sturdily built and is offered in 
a wide range of sizes. Babbitted 
bearing surfaces are finished beau- 
tifully smooth. It can be depended 
on for long, trouble-free service. 


“Standco” Ball and 
Socket Pillow 
Block, Ring or 
Wick Oiling, Plain 
or Collar End Bab- 
bitted Bearings. 


Write for Bulletin 


PRESSED STEEL CO. 
JENKINTOWN, PENNA. 


Boston Chicago 
Detroit Box 577 St. Louis 
Indianapolis San Francisco 
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ELECT 


GET 
THEY ARE INSTALL 


RIC R 


@ Not far from your plant is an ELEC- 
TRUNITE distributor — with complete 
stocks of these money-saving, electric 
welded boiler tubes. He may be just 
around the corner, several blocks away 
or in a nearby city — but, in any event, 
he can deliver the tubes you need in a 
hurry, and that’s important when a 
boiler is down for repairs and you’re 
suffering for lack of boiler capacity. He 
is in business for one purpose — and 
that is to supply you with tubes when 
you need them. 

Now, about the tubes he will send you 
—ELECTRUNITE Boiler Tubes. Their rec- 
ords of service in every type of boiler have 
proved beyond any doubt that they are 


REG. U.S. PAT. OFF. 


ESISTANCE 


SAFE and SOUND. Acceptance and approv- 
al by central stations, boiler manufactur- 
ers, railroads, insurance companies and 
codes further attest their dependability. 
Their ease of installation has resulted in 
reports of up to 20% savings in installa- 
tion costs. They expand and bead easily 
—make tight joints —speed up installa- 
tion — because they are consistently uni- 
form in diameter, wall thickness, concen- 
tricityand ductility. And theirfine,smooth, 
scale-free surface inhibits corrosion. 
Ask your ELECTRUNITE distributor for 
literature—then call him when you need 
tubes. If you don’t know his name, write 
us. Steel and Tubes Division, Republic 
Steel Corporation, Cleveland, Ohio. 
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CLUTCHES 


p NO 
“CONSTANT FOR THIS PUMP 


The above illustration shows another typical installation of Morse 
Free-Wheeling Clutches—as applied to a dual-driven centrifugal 
water pump. 

The pump is normally driven by the electric motor, while the 
engine is a standby in case of electric power failure or motor trouble. 
In such an emergency, the engine can be started automatically with 
no loss of time. No labor is required for the changeover. 

At no time can one driving unit drive the other, yet both are always 
connected and ready to take up the load 
when necessary. 

No power is wasted. There’s no danger of 
damage to the idle prime mover. 


Send for Clutch Engineering Bulletin 


“Around the Power Plant with Morse Free- 
Wheeling Clutches” contains helpful, practical 
data you should have—interesting diagrams of 
typical power plant applications. Write for your 
copy today! 


SILENT CHAID CHAINS __ ROLLER _CHAINS FLEX! FLEXIBLE COUPLINGS 


MORSE E positive| DRIVES 


MORSE CHAIN COMPANY, ITHACA, N. Y.. 


__KELPO KELPO CLUTCHES 


“DIVISION BORG-WARNER CORP. 


178 (410c) 


Water S Ruce, 74, retired vice-presi- 
dent of the Westinghouse Electric & Mfg 
Co, and widely known throughout the 
electrical industry, died April 25 in New 
York. Following graduation in 1892 from 
Cornell University, he entered the student 
engineering course at Westinghouse. Three 
years later he went to the Chicago office 
as district manager, later transferring to 
the sales force. From 1901 to 1917 he 
was in the New York offices, the last 8 
years as manager. In 1922 he became gen- 
eral sales manager of the company and 
was elected a vice president in 1925. 


Epwin Merritt Hooker, 55, supervisor 
of the industrial section of the power and 
heating bureau of the Buffalo Niagara 
Electric Corp, died in Buffalo General 
Hospital April 6. He had a large part in 
planning the electrification of the indus- 
trial plants in the Buffalo area. Mr Hook- 
er joined the Buffalo General Electric 
sales department 31 years ago. 


A Wuiton VENNEMA, 53, mechanical 
superintendent of the Manhattan Rubber 
Mfg Div, Raybestos-Manhattan, Inc, died 
at his home in Ridgewood, N. J. March 
23. Mr Vennema graduated with the 
Class of 09 from Stevens Institute and had 
been with the company for 31 yrs. 


PERSONALS 


Rosert M Gates formerly vice-presi- 
dent in charge of sales of Combustion 
Engrg Co, has been named president of 


Robert M Gates 


the Air Preheater Corp, New York, N. Y., 
effective May Ist. He will also continue 
as vice-president of the Superheater Co. 


Norman L Devuste is now associated 
with Copperweld Steel Co, Warren, Ohio, 
as assistant to the vice-president. He is 
a graduate of the Case School of Applied 
Science. Mr. Deuble was previously with 
the Republic Steel Corp, and has also 
been associated with the Central Alloy 
Co and United Alloy Steel Co. 


Rosert S Peare, president and general 
manager of the Maqua Co, printing and 
engraving firm affiliated with the General 
Electric Co in Schenectady, has been 
named manager of the publicity depart- 
ment of General Electric. He succeeds 
Chester H Lang, who becomes manager 
of apparatus sales for the company. 
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We originally 
designed MAGNETROL 
for our own use. 


We have used all types of 
boiler water level controls 
over a period of years as 
an integral part of our 
complete condensation re- 
turn and boiler feed sys- 
tems. Naturally, we experi- 
enced the same operating 
problems that you now 
have. We wanted greater 
dependability, greater 
safety, and less replace- 
ment and_ maintenance 
cost. With this as our goal, 
and starting from scratch 
with a thorough knowledge 
of the weaknesses of all 
existing controls, we built 
the Magnetrol which had 
no "weak spots". With its 
use on our systems, estab- 
lishing and proving the 
fundamentally sound op- 
erating principle, we de- 
cided to make the Magne- 
trol available to every 
steam boiler user with a 
water level control prob- 
lem. 


Installation photo of Magnetrol” 
showing it cross-connected to a con- 
ventional water column. 


@We make a Magnetrol to control 
liquid levels in open tanks. @We 
make a Magnetrol to control the 
levels of Freon, Methyl Chloride, 
Ammonia and Carbon Dioxide in re- 
frigeration systems. @We make a 
Magnetrol for controlling liquid levels 
in pressure vessels and tanks. ®We 
make the ONE instrument (a Mag- 
netrol, of course) which has proved 
successful in the liquid level control 
of Dowtherm boilers—an instrument 
that has proved its practicality for 
use in applications where extremely 
high temperatures are encountered. 


MAGNETROL 


PAT PEND TRADE 
THE MODERN INFALLIBLE 


BOILER PROTECTION 


Different than any type of boiler water level control ever designed Magnetrol 
has no weak spots. It is engineered to a "new high" in dependability and is guaran- 
teed against operation failures. 

An idea of the simplicity of construction is gained from the fact that bellows, 
stuffing boxes, packing, and rotary shafts have all been eliminated. These parts that 
contribute to unreliable operation are replaced by a simple, positive magnetic 
switch action that is the modern answer to deeentahdihe, 

You can have this safety, this maintenance economy, this modern control for your 
boilers—you can replace with Magnetrol now and get positive protection against 
water level dangers—you can save boiler water level control money that was never 
possible before by ending service and replacement grief with its attendant costs. 
Every installation of the Magnetrol carries a five year operating guarantee. 

The Magnetrol is totally unaffected by temperature or pressure because the 
switching mechanism is entirely out of the temperature and pressure zones. 


5-POINT LIQUID LEVEL REGULATION 


One of the important features of the Magnetrol is its five-point regulation—it has a low water 
cut-off—it has a high water cut-off—it has low water alarm—it has high water alarm—and it gives 
you pilot pump control (for either motor or steam drive). 


GET ALL OF THE IMPORTANT DETAILS 


If you haven't a Magnetrol you haven't the safety, the economy, the dependability that you 
should have—it's important to you to know all of the facts—it's to your benefit to let Magnetrol 
solve all of your boiler water level control problems—write now—let a Schaub engineer show you 
why it's the finest instrument of its kind. 


DESIGNERS AND BUILDERS OF SCHAUB CONDENSATION RETURN AND BOILER FEED SYSTEMS 


WRITE FOR BULLETIN 
NO. 140 
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A LUS ABSOLUTE BOILER SAFETY 
J BELLOWS OR ANODE FAILURE 
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THIS PACKING 


IS BUILT ON 


THE OIL CAN pnincipte 


PALCO 


for water 


PELRO 


for solvents, oils 


CUTNO 


for alkalis 


SUPER CUTNO 


for acids 


PALMETTO 


for steam, air, hot fluids 


As long as a film of lubricant is maintained be- 
tween packing and metal, there can be no wear of 
either. Every fibre of Greene, Tweed Packing is im- 
pregnated with a special lubricant that resists the 
destructive forces of the particular use. The packing 
remains soft, lives longer and does not wear the shaft. 


YOU TEST IT 
Send for a working sample. Test it for tightness, 
long life and minimized shaft wear. You will say 
it’s the best packing you have ever used. 


GREENE, TWEED | & co. 101 Park ie New York, N. Y. 


BEFORE 


ABOVE—Nordberg Diesel at 
Hominy, Okla., with Nugent 
By-Pass Filter on tube oil 
line and Nugent Duplex Fil- 
ter on fuel oil feed line. 
LOWER RIGHT — Nugent 
Batch Oil Filter serving tur- 
bines in Delray Station of 
the Detroit-Edison Co. 


402 Hermitage Ave., Chicago, Ill. 
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STOP DIRT 


IT STOPS YOU 


WM. W. NUGENT & CO., INC. 


Use Nugent Filters! 


FOR DIESELS ... OIL ENGINES ... GAS ENGINES... 
COMPRESSORS ... TURBINES ... OIL BURNERS .. . ETC. 
There is a Nugent Filter for Every Purpose! 


USTOMERS report stopping 

as much as 75% of ALL 
OPERATING TROUBLE by equip- 
ping Diesels, oil engines, etc. 
in accordance with our recom- 
mendations. Dirt in fuel oil lines 
can stop you cold instantly; dirt 
in lube oil lines may stop you 
quickly and certainly will stop 
you for repairs long before they 
would otherwise have been 
necessary. Get our recommenda- 
for your own protection. 

rite. 


Established in 1897 


Wm. W. Nugent & Co., Inc. 
402 N. Hermitage Ave., Chicago, IIl. 


Please send me literature and information about the 
following Nugent specialties: OD Diesel Engine Fuel Oil 
Filters. Diesel Engine Lube Oil Filters. © Turbine 
Oil Filters. O Sight Feed Bearing Oilers. 0 Telescopic 
Eccentric Oilers. 


Name 


4 


J G Giptey has been appointed manager 
of sales, Schenectady Section, Turbine 
Div, General Electric Co. Mr Gidley will 
be responsible for the sale of all turbines 
manufactured in Schenectady. He suc- 
ceeds R S Neblett, who has been assistant 
manager of the Turbine Div since the 
middle of 1939. 


Atrrep H president of 
the Niagara Hudson Power Corp, was 
presented with a 25-year service pin at 
the fourth annual dinner of Old Timers 
of the Niagara Power industry on April 
4. Various members of the Niagara Pow- 
er organization addressed the group, and 
other awards were made. 


ALEXANDER Norpen, Jr, has been elect- 
ed vice-president of the L S Brach Mfg 
Co, effective March 1, 1940. 


Harry N Hayes has been appointed gen- 
eral sales manager of the Coffing Hoist Co, 
Danville, Ill. After becoming afhliated with 
this company he acted as manager of 
numerous districts throughout the country. 


Hayes Parsons has been appointed sales 
manager of the Link-Belt Speeder Corp. 
For the past several years Mr Parsons has 
represented the Speeder Machinery Co, and, 
after the consolidation, the Link-Belt 
Speeder Co, in the Seattle district. 


BUSINESS ITEMS 


Cuan Bett Co, Milwaukee, Wis., an- 
nounces several changes in personnel: 
Thomas E Cocker has been appointed man- 
ager of the Detroit district office. He suc- 
ceeds G A Gunther. Mr Klemme will suc- 
ceed Mr Cocker as manager of Buffalo dis- 
trict office. Mr Robert Potter, member 
of the home office sales organization in 
Milwaukee, has been transferred to Pitts- 
burgh office as an assistant to Mr Gayle 
Sherratt, district manager. 


Foster WHEELER Corp, 165 Broadway, 
New York, N. Y. announces appointment 
of P W Foster, Jr, as manager of Steam 
Div. Martin Frisch, formerly chief en- 
gineer of the Steam Div, has been ap- 
pointed chief engineer of Foster Wheeler 
Corp. 


Nationa AssociATION OF Fan MAnv- 
FACTURERS at its annual meeting in Chi- 
cago, April 11, elected E Szekely, presi- 
dent; H Mathis, vice-president; and L O 
Monroe, secretary-treasurer for the com- 
ing year. 


Manninc, Maxwett & Moore, Inc, 
Bridgeport, Conn., announce transfer of 
R F Heath from the Houston territory to 
the New Orleans district, which was form- 
erly covered by Jack Schuyler. 


Western Precip1ation Corp, Los An- 
geles, will open sales and engineering 
office at room 1137, Marquette Bldg, Chi- 
cago, Ill. A W Robinson, associated with 
Western Precipitation for many years, is 
in charge of operations in the central 
states. 


Acueson Corp, Port Huron, 
Mich., announce that, effective May 1, Ray- 
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pg ong opening the valves that start one of. 
the huge turbo-generators—the two largest of 
their kindin the world. The No. 1 Power Plant 
at Rouge at present uses 2500 tons of coala day. 


For information or assistance with fuel 
problems, write GEORGE H. REINBRECHT, 


Rw as the greatest industrial power 
plant in America, the battery of 
high-pressure boilers at Ford's Rouge 


Power Plant No. | is fired 95%, by COAL. 


Power supply for so huge a plant must 
satisfy three basic requirements... 
DEPENDABILITY .. . EFFICIENCY... 
ECONOMY ...the keynote of all Ford 


methods and products. 


The satisfactory answer here—as in so 
many industrial power and heating 
plants of all sizes—is COAL. 


345,000 kilowatts an hour... 


FORD 


ROUGE POWER PLANT 


uses COAL! 


The main switchboard through which electric energy 
from Rouge Power Plant No. 1 goes to thousands of 
motors throughout the great plant. To keep those mo- 
tors running, Ford uses dependable, economical coal. 


Bituminous mines in "The Coal Bin of 
America" are equipped to give you uni- 
form shipments of coal conforming to your 
exact specifications as to B.T.U., ash soft- 
ening temperature, high or low volatility, 
ash content, grindability. 


Served by Chesapeake and Ohio, prod- 
ucts of these mines are delivered speedily, 
carefully, and on time. The railroad like- 
wise offers, free, to coal users the help of 
trained Fuel Service Engineers who have 
aided many an industrial concern to solve 
its fuel problems. 


YOU'LL DO IT BETTER WITH —_| 


Coal Traffic Manager, Chesapeake and Ohio “ ’ 


Lines, 2901 Terminal Tower, Cleveland, O. 
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PHOTOSWITCH SMOKE ALARM 


Increases Fuel Economy — Avoids Smoke Nuisance 


PHOTOSWITCH 
DENSOMETER 
ron INCURPORATED 
MASSACHUSETTS 


PROTOSWITCH INCORPORA 
SUPPLY CYCLES 


PHOTOSWITCH 
The ye 


SMOKE ALARM CUTS FUEL COSTS BY 
CONTROLLING SMOKE IN THOUSANDS OF 
POWER PLANTS. 

Used by factories, hotels, hospitals, public utilities, 


institutions, universities, railroads, steamboats, etc. 
throughout the world. 


PHOTOSWITCH INCORPORATED manu- 


HOW PHOTOSWITCH OPERATES 


Photoswitch Control and Light Source are aligned on opposite 
the light beam projecting Fo the 
en the smok passing through the flue 


room attendant as warning that 
correction. 

your own mechanic. 


RUGGED-LOW IN COST GUARANTEED 


FOR VALUABLE INFORMATION ON FUEL ECONOMY 
MAIL COUPON 
PROTOSWITCH INCORPORATED Combeidge Messechwsern 
Send detailed information on “Fuel Sevings with PHOTOSWITCH.” 


PHOTOSWITCH INCORPORATED 
© MASSACHUSETTS 


District offices in oll principo 
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mond Szymanowitz, technical director, and 
his staff, will be at 1019 Broad St, Newark, 
N. 5; 


Warp Leonarp Exectric Co, Mt Vernon, 
New York, has opened a branch office in 
Baltimore, Md. Wilson K Winbigler is in 
charge of the office, which is in the Hearst 
Tower Bldg. 


Morse Cuan Co, Ithaca, N. Y. an- 
nounces the opening in Houston, Texas, 
of a new branch office. This new branch, 
which will be at 1418 Polk St, will be in 
charge of Bob Koch, who comes to Hous- 
ton from the home office at Ithaca. 


Rotier-SmitH Co, Bethlehem, Pa., 
Switchboard Div has been transferred to a 
recently acquired plant in Allentown, Pa. 
J E Bevan will be the manager with super- 
vision over both manufacturing and engi- 
neering. W R Swoish, sales manager, will 
continue in charge of sales. 


TursinE Pump Roots-Conners- 
vILLE BLower Corp, Connersville, Ind., 
announces appointment of several new ter- 
ritorial representatives: Kent-Ervin Engrg 
Co, Builders Exchange Bldg, Minneapolis, 
are covering states of Minnesota and North 
and South Carolina. J T McKinney, 1122 
Pointview St., Los Angeles, handles sales 
in southern California. Smith-Booth-Usher 
Co, Los Angeles, continues as company 
representatives. P J O’Meara Co, San 
Francisco, Calif, will promote turbine 
pump sales in northern California and 
most of Nevada. This will not affect E A 
McCallum, who has been in charge of the 
San Francisco branch office for many years. 
L S Pawkett & Co, San Antonio, Texas, 
will promote sales throughout south cen- 
tral Texas. Power Machinery Co, 215 
North Detroit, Tulsa, Oklahoma, is in 
charge of sales for that state. H K Wilson, 
St. Petersburg, Fla., is now in charge of 
sales for that state. 


Seneca Coat & Iron Corp has changed 
its address from 17 Battery Place, New 
York, N. Y. to 90 West St, same city. 


Corporate title of E1sLer ELectric Corp 
has been changed to Callite Tungsten 


MEETINGS 


American Institute of Electrical Engineers 
—Annual Summer Convention, Swamp- 
scott, Mass. June 24-28. H H Henline, 
secretary, 29 W 39th St, New York, N. Y. 


American Society of Mechanical Engineers 
—Semi-Annual Meeting, June 17-21, Mil- 
waukee, Wis. C E Davies, secretary, 29 
W 39th St, New York, N. 


American Society of Refrigerating Engi- 
neers—27th Spring Meeting, Skytop, Pa., 
June 9-11. David L Fiske, aaa 37 
W 39th St, New York, N. 


American Society for Testing Materials— 
43rd Annual Meeting, Chalfont-Haddon 
2"a Atlantic City, N June 24-28. 

E Hess, assistant secretary, 260 S 
St, Philadelphia, Pa. 


National Association of Fan Manufacturers 
— Summer Meeting, White Sulphur 
Springs Va., June 14. L O Monroe, secre- 
tary- treasurer, 5-208 General ‘Motors 
Bldg, Detroit, Mich. 


Stoker Manufacturers Association—<Annual 
Meeting, June 6-7, Homestead Hotel, Hot 
Springs, Va. Headquarters Office, 307 
N Michigan Ave, Chicago, Ill. 


You Are 
The Judge and the Jury 


“The Entirely Dif- 
ferent Boiler and 
Engine Treatment” 
In legal parlance, that’s going some. In 
engineering, it’s the “ne plus ultra.” 

In the “Court of Power-Wise Experi- 
ence,” SAND-BANUM has been univer- 
sally cited for scientifically eliminating 
and preventing boiler and engine scale 
and corrosion. A 16-oz. can protects a 
250 Hp boiler for 30 days. 


Proof of “MORE POWER TO YOU”, at lower 
costs, awaits your request. 


AMERICAN SAND-BANUM CO., Inc. 


9 Rockefeller Plaza 
New York City 


Install Tight Valves 


1, EVERLASTING VALVES have a well- 
earned reputation for holding tight. 


2. EVERLASTING VALVES deliver more 
Service per dollar invested. 

3. THE EVERLASTING VALVE flows 
liquids faster than other types of 
valves. 


4. The ULTIMATE or REAL cost per 
valve is more important than the 
INITIAL outlay. 

5. THE EVERLASTING VALVE is needed 
in every kind of service where a 
DROP-TIGHT-SEAL is desired in 
handling Steam, Water, Air, Oil, Tar, 

Gas, Gasoline, Acids, Etc. 


EVERLASTING VALVE COMPANY 


Jersey City, N. J. 


Figure 
Everlasting Valve 
Figure 1000 Special for 
Regular Everlasting 600 Lbs. Pressure 
Straight Lever, 
Screw Ends. 


Use Everlasting 
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Because the liquid level in a “‘Pyrex’’ Broad Red Line Gauge 
Glass is easy to see, from any angle and at greater distances, more 
frequent checking becomes a habit with boiler room attendants. 
Greater safety and efficiency is the obvious result. 

The fused-in, permanent, broad red line produces a readily visible 
dividing line in the appearance of the gauge glass above and below 
the water level (see illustration). Either ordinary reflected light or 
rear illumination effectively reveals the exact liquid level. 

Complete details on ‘‘Pyrex’’ and Corning Gauge Glasses can be 
obtained from any of the leading steam and mill supply houses. 


Above is shown a 


Ask your dealer why these glasses are more efficient and more eco- reproduction from an 
A actual unretouched 
nomical in the long run. . 


which illustrates the 
appearance of the 


| 
GLASSES 


CORNING GLASS WORKS, CORNING, 11. ¥. 


““PYREX”’ is aregistered trade-mark and indicates manufacture by Corning Glass Works. 
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x FASTER — 


Rapid-action ‘trigger’ on motor 
eliminates signalling delays. 
Puts the boiler back on the 
line hours sooner. 


% CHEAPER — 


One-man operation eliminates 
helper and reduces cost of 
compressor operation, 


BETTER — 


Greater cleaning power of new 
design motor removes scale 
far more quickly and effec- 
tively. 


SEE OUR ADV. IN 
SWEET'S CATALOG 


ROTO 
Sharp Bends in 


~ Modern Boiler Tubes 


It's no trick to cut down the diameter 
and length of a cleaner for straight tubes 
until it can negotiate the sharp curves 
found in the latest type boilers. But it's 
another thing to design a cleaner that 
removes the scale too. 

It takes a specialist to design a cleaner 
for curved tubes. In cooperation with 
leading boiler manufacturers, Roto engi- 
neers have designed a complete line of 
cleaners for the most modern curved 
tube boilers. 

Roto cleaners offer time and money- 
saving features found in no other 
cleaners. If you have a difficult clean- 
ing problem, it will pay you to consult 
Roto. We've been making tube cleaners 
since 1910. Write. 


The ROTO Company 


145 SUSSEX AVENUE NEWARK, N. J. 


COMING! 


1. Radiant Heating—its present and 
2. Engineering Data on 400 modern 
3. Combustion — principles and prac- 


4. Handbook of mechanical transmis- 


future. 
steam and hydro plants. 
tice. 


sion. 
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Corp. The new name was decided upon 
at a meeting of stockholders on April 2. 


INTERNATIONAL ELectric Co, 
Inc, 7 Dey St, New York, N. Y., announce 
formation of that company for conduct- 
ing general power business. Company 
will specialize in unitized diesel electric 
installations employing Strong automatic 
control patents. Murray & Flood, engi- 
neers, have been engaged as consulting and 
management engineers. James R Shelton 
is president, and Chester F Strong is vice- 
president. 


North American Licht & Power Co 
announces election of Allen Van Wyck 
as president. Mr Van Wyck, who was 
formerly senior vice-president of the elec- 
tric operating companies in the North 
American Group, has also been elected 
president of the Illinois Power Co. 


Trico Fuse Mrc Co, Milwaukee, Wis., 
announces two appointments: Huie-Simmer 
Co, 103 Thomas Bldg, Dallas, Texas, as 
district representatives in Oklahoma, and 
L W Sloan, 408 Olive St, St Louis, Mo., 
as district sales representative in St. Louis, 
Mo., and vicinity. 


Martey Co announces removal of its 
New York sales office to 2 Rector St. Home 
office is in Kansas City, Kansas. 


Feppers Mre Co announces consolida- 
tion of sales of heating and air condition- 
ing equipment into Air Conditioning Div. 
with E R Walker as manager. Offices are 
in Buffalo, N. Y. 


Opening of branch office at 687 Boyl- 
ston St, Boston, Mass., is announced by 
GENERAL Controts Co. C W Marsh, sales 
engineer, will be in charge. 


Suspension of 
High-Temperature Piping 


(Continued from page 77) 
minimum tensile strength of 48.000 psi 
and a 40% elongation in 2 in. at room 
temperature. 

In every case the spread between 
stress for variable-support and the safe 
maximum stress is too small negatively 
and too large positively for safety. The 
expansion stresses, which might aug- 
ment these stresses, would in most cases 
produce a decidedly unsafe condition. 
For an equal factor of safety, the use 
of more expensive pipe material with 
variable-support hangers could be re- 
placed by less expensive material with 
constant-support hangers. 

It is interesting to note that, except 
for Case d, the spread between actual 
and safe maximum stresses is less for 
the larger than for the smaller pipes. 

Finally, the important fact should be 
noted that for an equal over-all height 
of 18 in. for variable-support and con- 
stant-support hangers, Case d. the vari- 
ability of the former would be 100%. 
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